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PREFACE 

4 

* 

•The Eighth Annual Conference' of the National Associatiqn for 
En\d.ronmental Education (NAE|1) was held 4 May through 8 May 1979 on ^ . 
the campus of Virginia* Polytechhicv-in^titute and State University in 
Blacksburg, Virginia. Two hundred and seventy-one individuals, from 
35 states, the district, of Columbii. , and two Canadian provinces par- 
ticipated. , • 

With this volume/ . Currei^t Issues hhs found a new suEtitle, Ihe 
Yearbook of Environmental Education and Environmental Stud^^S y and a 
new^^ormat/ The subtitle, adopted bj/ the NAEE feoard of Directoia at" * 
its May meeting in Bjacksburg^ represents a ^recognition of ti;e dis- 
tinction between environmental educatio^- ^^the delivery ••\cfxented process 
of effectively presenting knowledge about our environment and , our 
'intact upon it, to public school students and the general public? and 
environmental studies- -l;he content-oriented interdisciplinary examina- 
tion of the complex relations within •man-environment systems that is 
designed to further basjLc understanding and ameliorate present and 
anticipated environmental problems. This new subtitle also under- 
scores the two basic trusts represented within NAEE's membership 
itself^ those who teach abou't the environment at the K-12 level or - 
providi^n3li/r9nmental informatJ.on^ to the public at large , and those 
engaged in post-'secondary V^T^vironmentally related instruction and 
research* The change in title, then, is an acknowledgment of two 
connected .but distinct ?.nterests within the broSd field of environ- 
mental inc^uiry , and an attempt to wed these interests through the 
publication -of quaa4»ty work from -both perspectives in one volume* 

.The^ publication of quality work has been the goal of Current Issues 
since its establishment, and the membership of NAEE and Board of 
Directors have sought continually to develop ways of upgrading^^ 
annual collec^on of articles 'and reports. In an effortoto eleva\ 
I it from a "proceedings" to a "yearbook," C^urrent Issues is n<bw div. >d 
Vinto two discrete sections; Section I, "Refereed Papers, contains 
articles biased on original research and thought ancl rigorous scholar- 
ship. In addition to review by tbe editot^,^ all articles, submitted 
for this secticyi are reviewed by at least two researcheri^ selected for 
their expertise relevant' to the article under scrutiny. Section 11; 
"Notes and Commentaries," contains^ignificant descripti^^e or journal^ 
istic papers and program reviews which do not qualify as research or » 
scholarly works. Articles submitted for this section are evaluated on 
• 'the basis of the usefulness of contributions/ their readability, and 
their interest to the readers of Qirrent Issues . The new "Guidelines 
for Authors" (page 295) describe the details of manuscript preparation 
and proc?edures for submission to Current Issues VI . 

Since papers' for the Bl^tcksburg Conference wfefre written and 
accepted for Conference ^presentation prior to the decision to change 
the format of Curre\it Issues , 'the editors have broadly applied the * 
above criteria to the papers that were submitted, and all submissions 
underwent peer review by at least two^individuals in addition to the 
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editors. (See "Reviewers," page vi.) In all, 46 papers were^-s^ibmitted. . 
A total of 28 weife atcepted for publication (i^e., ^1 perceryt ^f the-- 
total) , ^12 for Section I, and 16 for Section II. That editors have been 
greatly assisted In this review Associate Ecaitor,yDr. Thdhias Tanher 
of Tlowa State University, j|^ho 'provided special ejcpertl^e- in environ- 
mental education matters. ^ ^ * ^ ' ' ' t 

Ihe editors are particularly appreciative th^t^this new approach 

Current Issues is marked by the publication of an invited "Foi^eword" 
written by SeQ^tor Gaylord Nelson of Wisconsin, Although we hope to 
make the guest^^ authorship of the "Foreword" a regular part of future \ 
volumes of Current Issues , we are especially pleased tihat Senator 
Nelson, a national leader in, the area of einvironmental policy and ^ 
environmental prote'^ction , and one Qf the first public figures to ackhow*^ 
ledge the significance of environmental"^i6oncerns , willingly consented to 
write the first such piece. • ^ ' ' 

We also wish tc express our deep appreciation to the BRIC Clearing- 
house for Science, Mathematics and Environmental Education for directly \^ 
sp;onsorirtg the publication of Current Issues V . We are once again 
i-ndebted to Dr. John Disinger, Associate Director^of ERIC, without whose 
cooperation and assistance the Current Issue s series^ could not be pro'-, 
duced. His patience and his careful and professional attention to 
detail have bee»n invaluable. In a similar vein, Ve ^would like, to thank 
Ms. Joan Heidelberg, NAEE's Executive Director, and Ms. Pat. Wackier, 
both of the^Brukner Nature Center of Troy, Ohio", for their assistance ^ 
in obtaining NAEE .membership information and for providing cover graphics 

Finally, we would like^ to acknowledge with our sincere thanks the • 
continued support provided to NAEK and Current Issues by tlje Institute 
for Environmental Studies of the University of WiscDnr.in-Madisoh, and 
the Environmental Studies Program of Iowa St^te University , thrpugh 
volunteering staff time, facilities, and a wide range of expenses with- 
out which this volume would not have been possible, ^uch assistance is 
in the^est tradition of public service which 'has m^de the land grant 
^university idea such a profoundly significant force within American 
society. ^ f • - 

Arthur B. Sacks 
\ , ' ' ^ Crai^ B. Davis 

Editors, Current Issues V 



O chBstnxxt-tree , great*-rooted blossomer p 
Are you the deaf, the blossom or the bole? 
'o body swayed to music, 0 brightening glance, 
How can we know Ihe dancer from the da^ ce? 
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FOREWORD 

There is an agonizing public reappraisal ahead in i^erica's future. 
Increasingly, public awareness of limited energy supplies is being , 
translated into > widespread anguish and uncertainty. Citizens are 
seeki*^ some sign of energy' stability for their future. Un'fortunatelyr 
there are no easy answers to ^ be found, f • j 

One additional factor complicatea the energy equation. Solutions to 
the energy problem must be- developed in accordance with environmental 
standcurds* The developing body of environmfentAl law has been achieved 
with much difficulty. Existing law is based upon extensive Mucation 
of the public ajzfout the importance* of satisfying environmental con- 
siderations in energy development • When energy was che^ and rela-, 
tively plentiful, awareness of environmental considerations was 
difficult to sell to the public, but not impossible. Now that ^hort-.. 
ages are upon us and, more importantly, will remain with us^ for the 
foreseeable future, ^environmental considerations have become a political 
variation of the endangered species. 

Public concern for a stable economy/ adequate jobs, and reduced infla-- 
tion, is assuming an urgency typical of a recession perio/fl. feuring 
such a time, what- thp public perceives 'as a frill is usually sacri- 
ficed. Recent polls indicate that public Interest in adequate energy 
supply has prompted the majority of respondents to be Willing to reduce 
environmental protection in ordek to guarantee a generous energy suppjy. 
If a sacrifice of substantive ehviironmental law is accepted, the society 
muSt inevitably be the loser* \ ' . 

America is on the threshold o^ an era of critical choices^• Problems in 
our present situation will be calamities in the future if our political 
and economic systems are not modified tb maintain the balance bfetween 
energy and environmental concerns. Such a balance can be maintained 
if'' energy consumption is restrained to meet responsible levels of 
ener^gy supply » Supply and demand of finite energy sc>urceg^ promise to 
be increasingly in a istate of ixnbalance^ Mfith a vigQl^ous conservation 
program, citizens could ease the-' current pressui^. on the resource base 
to yield larger production from the limited energy pd|tential, t/ith 
reduced consumption, the carrying capacity of the ecological system 
is more likely to^ be ccipable of satisfying society's -needs. • ^ 

Claarly, the adjuptrrtents called for here, are not* easy* They represent 
changes in personal lifestyle for which. .there is n6 constituency 
clamoring to be the first to sacrifice..^ Consequently, the environ- 
mental movement is "again .thrust into an unea«y leadership position. 
To the environmentalists falls tiie. §ask of askin^g their fellow citi- 
zens to be more satisfied with less, „ To the envijronmentaiists /goes 
ttie responsibility of defending an eco^stem which can bnly defend 
itself in retrospect when it deprives us o^ some resource we have 
complacently abused in the past. 

xi 




T!he hope upon which human survival is founded is th^t citizens can 
be educated to act in their best interest. This, is not a trite. ' 
concern. Social change to promote collective self-interest over | 
individuaj, s^lf- interest cart only succeed If the partici^pants / the 
<;i\:i2ens^ are sufficiently* aware , of the .costs and benefits of.alter-?' 
native actioni^. For yiearsr environmental educators h|ive jieen about 
the business of developing this kind of awareness^ Ingpfar as they 
have succeeded^ the world ife a Iretter . place for *their ^^f torts* Tlje 
1979 version of Current Issues; Ihe Yearbook Environmental Educa- 
tion and Environmenta^l Studies marks another accomplishment in that 
effort, Piis volume emphasizes thje iijnportahce of identifying prob- 
lems^ educating the participants^ c^nd gliding people tp <act more 
productively, There' is no task more honorable for- a citizen^ 
educator^ or public official. On the success of this- and similar 
efforts^ the fut\ire\of our society must ride, 

^ ^ . • ^ : ^ ! 

^ . ^ . Gaylbrd Nelson 

Senator* r Wisconsin 
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SECTION I: REFEREED P^EBS 

Aa the headings of this Section indicate, time is the organizing 
principle employed in separating the 12 papers contained herf; into 
three subsections. Although «thife mode of organization admittedly is 
somewhat arbitral^ and artificial, it is not* inaccurate : note that 
fiven the titles of these diverse articles lead the reader toward a 
consideration of envijwnmental issues, problems, and strategies that 
are rooted in the past, involve us in .the present, and which must be 
faced in' the future. • ^ 

We have chosen to place the five articles that deal with the future 
first, neither because we are "gloom and doomers" preoccupied with a 
future apocalypse, nor because we are romantics ^hose eyes are set on 
the horizons of the future because we are so sick of tHe present. More 
pimply, as environ^en^tal educators We are not only dedicated to an under- 
standing of the present and the amelioration of stress upon ourselves and 
the ecosystem we inhabit, but are thoroughly committed to the future, for 
if we have learned nothing else, we have learned that the future is 
surely where we will- be in the second that passes, 

The articles which comprise '•The Future" are concerned with the 
ethical and behavioral base upon which we may build a viable future 
(Shifferd; Bamn^l and Bammel) ; the reb of social and economic inter-- 
relations that determine our future course as they shape the st^itus 
quo (Detwyler) ; the particular difficulties i*e face a? we experience 
the bitter ironies of the "Age of Energy and Technology" and seek ^ 
alternatives >4:o present modes of educating this ^e to^ new demands 
and new realities (Perrine) ; and recommendatickis for promoting plans 
for a fututL national environmental education Strategy (Stapp, et al >) . 

The six^papers which make up "The Present" are explorations of 
current problems and concerns particularly pertinent to environmental 
education ia specific domestic and • international locales, , Thoiigh they 
are less global in scope than those in the previous subsection, they 
represent serious attempts* to further environmental education research 
technique^ (Bammel ^d Baj)nmel) ? to dev'elop modes of instruction which 
enhance classrocm teaching, curriculum development and disseminat:,on 
(Gardella; Tanner) ; to determine ways of bringing environmental educa- 
tion tq bear in the comiherciar coSSh 

Ballinger) and of the preservation of wildlife abroad (Livel^) ; and 
to assess employment trends ihvolving students v/ith undergraduate 
majors in environmental education (Johnson) . 

OaJ^y one essay comprises^ "The Past," Tanner's article examining 
th4^onnative' influences which *have shaped the lives of conservation- 
ists. Those Interested in the forces inf lur4ncing -the direction of a 
person's life toward becoming a citizen conservationist will find 
Schoenf eld's essay concerning "student eco-activists" an interesting 
companion piece (see Section II ; "Notes and Commentaries," page 275) . 



Ihe essays collected in this Section have been accepted for 
publication after a careful process of peer review. The editors 
hope that the application of a rigorous review procedure will 
heighten the quality of. Current Issues > and enhance, the stature 
"of environmental education in the public eye and in academic and 
oolitical circles. This volume is a start toward these goals. 



THE FUTURE 



Kent D. Shifferd, A VIABLE LAND ETHIC i THE WAYS AHEAD, 

( " ■ . ■ - 

Gene Bajnmel and Lei Lane ^Banunel, LIFE. STYLES , BEHAVIOR, AND FUTURE 
ENVIRONMENTS. . • \ 



•Thomas D^tiriYler, ENERGY, ENVIRONMENT AND SOCIAL CHANGE. 



Richard L. IPervine, CONVENTIONAL OR "SOFT" ENERGY FUTURES: .CONTRASTS 
AND EDUCATIONAL NEEDS. 



William Stapp, Janis Albright, Dorothy Cox, Dave Cyrus, James Greager, 
Thomas Hudspeth, David Jasperse, Lori Mann, Augusto Medina, Gary Prosch, 
Pamela Puntenney, Deborah Silmmons, and Evelyn Wilke, TOWARD A NATIONAL ^ 
STRATEGY FOR ENVIRONMENTAL EDUCATION. 



A VIABLE LAND ETHIC; THE WAYS AHEAD 

Kent D. Shifferd^ 

, Abstxac t; Can we^.QonstPUut a viable lan^ethia using the intellectual 
ti^aditions of the' west (the Judeo^Chvistian acientifia and.hmaniat 
aj^ Marxist traditions)^ or must we turn to non^Wes tern ideologies 
re^esented by eastern religions and the world views of traditional 
Native Ameri^ns? Such an ethic might be created from elements of 
the lies tern tradition but it may not be- radical enough to change 
behavior to the degree necessary to -avert enviromental decay o A more 
radical ethic might be constructed from no^^westem sources but might 
be too unfamiliar to' gain wide popular support. The best hope is for 
a mingling of the two traditions;, western and non^western. 



"TJiere is as yet no ethic dealing with man's relation, to the 
land and to tlie animals and plants which grow upon it," (Aldo ^\ 
Leopold , . A Sand County Almanac) . 

Although It is now 30 years sinc6 Aldo Leopold published the lilies quoted 
above, we have made little progress toward developi^rig a land ethic. 
Environmental ethic^'^is an embryonic discipline , but ^ those who pursue it 
are asking important questions including the following, which pos^s the 
topic for^thie paper: Can we construct' a viable land ethic using the 
intellecduial traditi^s of the We&t» or^ must we turn away from ouy' heri* " 
tage and fembrace an alternative philosophy g ro unded .in eastern reliRlona 
and nature mysticism ? Land ethics are fundamental Idea systems in which 
there is postulated a proper relationship between man arid nature. Over 
jthe paot decade, prominent observers have criticized what they have per*- 
ceived to be the dominant land ethl<t of Western society, arguing that it 
is improper and, therefore, no longer viable. Our culture, they say, is 
an ecologically stprile ground, some even say a prisonous ground, in which 
to nurture a viable land ethic. Instead, we must listen to* ancient and 
exotic songs from non-Western and more primitive societies. My purpose^ 
in this paper i^ to reflect on these twin assertions. I will suggest 
theoretical, struct»m J.P,r b y which ^land \ 

ethics might be judged, and I will offer suggestions for new syntheses ^ 
drawn from the Judeo-Christian and Stoic traditions, Marxism, and mystic 
thought. I hope readers will forgive the abserice cf scholarly caution. 
A paper this brief is a small canvas and the brush strokes of necessity ^ 
appear large and bold. I intend to generalize shamelessly, to both assume 
much and leave much out, and to both tantalize and ^provoke. First, I will 
review the standard criticisms of the Western land ethic. 
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Critics of the Western Land Ethic { White ^ Ehrenfleld, an4 Pa radlfle 

Lynn White., Jr., Is the best knovto' critic of the dominant environmental i 
attitudes in our culture, locating the origins of the current environ-' 
mental crisis in two idea£! whirh ^re rooted in the Judeo-Christlan 
religion and which worked themselves out. in the development, of modem 

.science. The first is our belief in pr ogress , a belief implicit in the 
teleological notion of time inherited from both Judaism and Christianity. 
The second idea is the theory of dominion ^ involving a definition of man , 
Who is'.m^de in God's image, and nature, which is not. Man, like God, is 
transcendent over nature, which was' created by Him 'merely to serye man. 
Therefore, people who worshipped nature were idolators and their sacred 
grovep cut down. According to White, this is the intellectual soil in 
which our attitudes are rooted. He argues /further "^that about the 13th 
century -scholars became Interested In utuderstanding God by means of 

'understanding His creatioitu. to "think Go<i*& thoughts after Him," 
Science and technology, he implies, are the contemporary source of 
environmental destruction. For centuries our limited underistanding of 
natural processes had acted as a barrier, holding back the dotnlnlonAst 
land ethic rooted in our religion. Modern science and technology 
removed the barrier and Western man has conquered the earth in dbdem ^ 
times t V 

A more recent critic is Davl^ Ehrenfle Id, .whose new book, The Arrogance " 
of Human isfflf sums up a growing attack on Westetm humanism as the Ideo- 
logical wellsp/lng of the environmental crisis. He argues' th^t humanism 
originated im^the Judeo-Christlan religion^ whete it was, at l^ast, 
checked by notions of God*s dominion, Christian humility, and Reward- 
ship. The declining power of religion in modern history has left us with 
an unchecked, aggressive,* .and selfish humanism as our guiding Ideoldgy, 
creating a ''people versus nature** dichotomy. He lists the six assump- 
tions, the principle one being, *'A11 problems are soluble by p6ople/' 
The secondary assumptions are; '•Many problems are soluble by techno- 
logy; Those problems not soluble by technology, , .have solutions in the 
social world; When the chips are down, we will apply ourselves and work 
together for^a^^Iution before it is too late; Some resources are infi- 
nite; All finite resour^^es have substitutes; (andX Human civilization 

> will survive'' (Ehrenf leld, pp. 16-17), This anthropocentric point of 
view leads to an intellectual simplification of nature, and of human 
nature, which results in our attempts to simplify them in practice. In 

- our humants tie cultAj-re^^the - manifold- complexity .x>f-jiatur.^^^ , 
its beauties, are all reduced to abstractions such as number, formula, and 

* price. It is modern man^s way of masking his ignorance of nature. Having 
mentally prepared himself, he is ahle to proceed with arrogant manipula- 
tion, that is, to practice dominio^ Ehrenfield argues that this an thro- 
pocentr4.c humanism is the single viewpoint underlying oil spills, 
chemically- in tensive agriculture, pseudo-scientific testing in education, 
genetic engineering, the quest for fusion power, and all our efforts to 
maximize human control and short-term, material benefits without paying 
heed to their negative consequences. Given this man-centered tunftel 
vision, our solutions often become the problems. We, and the earth, .a re 
victims of an arrogant humanism . 
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A third critic. Is Scott Para'dlse, whose paradigm of the Western land 
ethic begins by 'agreeing with White and Ehrenfleld that the dominion theory 
is A key to our despoliation of the earth. He goes farther, howvaver, to 
Illuminate certain' economic and poUtlcal assumptions left uniKentioned 
% the others. In all, heftias reduced the "American Ideology of mart and 
nature to seven propositions: 1) "Man is the source of all value;" 2) 
"The universe exists otily for man's use;" 3) "Man's primary purpose is 
to produce and consume;" 4) "Production and consumption must increase 
endlessly;" 5) "Material resources are vnlimtted;" 6) "Man need not adapt 
himself to the natural enviironment since he c^n remake it to suit his own 
needs;" and, 7) "A major function of the state 1p to make it easy fqr 
individuals and corporations to exploit the environment to Increase wealth 
an4 power" (Paradise) . Numbers 3-7 describe assump':ions characteristic of 
capitalism. / 

•I believe these critics have identified many of the anti-ecological 
.'values and ideas which have dominated our culture in the past. I also 
• a^ree with some of their critics (such as Dubos, Moncrief, and Fackre) 
WHo point out two dangers in a simple acceptance of their viewis. The 
first is that these traditional values do not represent the whole of 
Western culture. Indeed, all three say so at one point or another. 
The second Is that anti^ecologlcal conclusions do not necessarily 
follow from Christian and huntanistic premises . (I can't say the same of 
capitalism.) One of my purposes is to suggest-that a viable land ethic 
might be constructed on Christian and humanistic grounds. First, how- 
ever, it is necessary to develop a model for a land ethic. 

Land Ethic Model; Structure and Ideal Content 

The first step Is to determine the kinds of statements which make up a 
land ethic. The second > taken from an environmental perspective, is to 
determine the Ideal content of the statements (highly subjective). 
Following this, I xd.ll re-examine portions pf the traditional Western 
Ideology and representative statements 5f non-Western, "alternative" 
viewpoints to See how w^ll they correspond to t^he model. 

k land ethic must Include "fchree^ kinds of statements: 1) ontologlcal, 
2) epistemological, 'and 3) axlological. Ontolo^^y Is the study of the 
nature a£ -being, the -conditions-. pf-existence» While. -this_jnay .seem to _ 
be ^ fairly abstract level from which to begin, many of the environ- 
mentalists* criticisms of Christianity and humanism are criticisms of 
their ontological statements. A land ethic, then, ought to include 
statements which define man, nature, and their ultimate destiny dis- 
tinguishing between that which. they have in common and that which makes 
each unique. Statements on the nature of timet are Included here, as 
might be statements about a sense of place. The second category of 
statements, epistemology , deals with the ways of knowing nature. Some 
critics have argued, for instance, that the epistemology of Newton and 
Descartes blinds us to the ecological aspects of nature (Hardin, pp. 
79-89). Some discussion of the appropriateness of rational, abstract, 
.-^pirical inquiry versus intuitive, mystical, sensual and emotional ways 



of knowing is essentia^ jrhird^ a land ethic must contain axio logical 
statements, Qt a theory of'valuet including: 1) aesthetlca (definitions • 
of beauty and fitness); 2) a definition of what constitutes pra^gress, or 
proper human expectations (including statements about risk^-taking) ; and 
3) a theory of ethics governing human interaction in times of environ^ 
mental crisis (e'.g»> Garrett Hardin's '"Lifeboat ethics*^) « It appears 
that a formal structure for a land ethic would require statements of 
these three types* What, their i:oitt@t>t ought to be will vary from one 
person to another. I wl^l suggest what seems ideal to m^ as a point of 
departure for debate^ b^inning first with the ontological statements* 

An Ideal deflnitlotl of man and nature^ls a materlaliat definition . Man « 
and nature are substance » molecul^^ first and foremost » sharing the same 
essential make-up and design. We are the ame n^uff as the rest of 
nature, and especially as living nature. The mattej: and plan- of organ- - 
Izatlon are the same at the cellular apd genetic levels. The value of a 
materialist definition is that it r6Uni,tes man to nature, The natural 
world is seen to be our true home,' and' our only destiny (as opposecl to 
the Christian vi&vr which place's man's* true home and destiny bexoyid time 
kand nature and looks on earthly existence as a mere sojourn, ^ ^stlnfe 
time) , In the materi^^list view there- is no escaping the consequences 
of our impacts on the biosphere. By piredicatlng that man and nature 
are one, I avoid the traditional diffdculty of the dominant Western 
ideology, the ontological separation of? man from nature. Of course, 
the opposite problem has been creati^^d, that of distinguishing man from 
nature. The way to avoid this is bv means d€ a more sophisticated 
materialism that does not preclude the existence. of spir it, If this 
seems to be a contradiction in terras, ^it i§ so only within the tradi- ■ 
tional, Christian ontology in which spirit must be*-external to matter. 
3y appealing to the concept of evolution* ^s does biologist Daniel 
Kozlovsky, we ma^r be able to have our cake and eat it too, may be able 
to define, man as a natural being but one unique within nature by virtue 
of his evolved .capacities. In particular, Kozlovsky points to our 
evolved intelligence and our evolved c^reatlvity, or the powers of design- 
ing and realizing phenomena not otherwise found in nature, from art 
objects, to machines, to whol«» landscapes. This uniqueness is a matter, 
ot degree. We share the intelligence with t,he higher mammals^ perhaps 
with the porpoisi^s and whales, and the creativity with beiavers and with 
the higher primates^ But the capacity is'^^ours to such an immense degree 
that we are unique within nature. Our gifts have come from the earth, 
"The scientific and Darwinian irevolutions in the social mind mean that 
in one small instance, the evolutionary process has become conscious of 
Itself, "Mind' is moleeujes" Ipi~an arranprnent of such"co"mpl^^^^ 
they are aware of themselves in that arrangement. It is an immense 
preciousness" (Kozlovsky, pp. 3 and 12), 

In creating human intelligence, nature has created even man's ability 
to modify nature, thus creating man's freedom.. But the freedom to modify 
n ature, to have dominion over it. is an evolutionary experiment at best , 
as well as a trust, perhaps, from God or some other spirit itrananent in 
nature. This trust ennobles man. Man is the l|)lrit~^nimal, the spirit- 
being, exciting,, creative, but dangerous as well. His relation to the 
earth is that of dominion — that is a fact— but not of unlicensed 
dominion. Properly understood, dominion la a gift of natural evolution 
and can be either good, or destructive. 
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Concepts of tlrae are ^Iso critical for a land ethic. Linear and cyclic 
concepts of time have both deajtrablc and undesirable lispllcatloAs for 
human attitudes toward the earth. Cyclic time lis desirable because it 
denies the ontological possibility of linear, or Irreversible change, 
^thereby dei\^ing the possibility of "Progress," Cyclic time emphasizes , 
natural rhythms, and by cyclic time are all things brought to wholeneSs* 
again. Guilt and sin are allayed. The great nature religions of the 
^j^as.t relied on cyclic" notions of time. However, a linear concept of 
•ljlin.e''ls desirable because without it evolution is inconceivable', and 
levolutlon is a hook on yhich environmentalist's hang many hats; iLlnear 
time makes possible creativity au well as Improvement in the human 
condition, Th^'fiilfillment of man's entelechy. the unfolding of human 
nature through history, as for example, in Chardin'e definition of man, 
as th*e "ascending arrow of evolution," is only possible within a linear 
■framework (Chardln, p, 33), Ideally then, a land ethic wt>uld take into 
account both the^ linear and cyclic aspects of time, each expressed in 
ritual at the apprppriate seasons, 

A.l^nd ethic ought to Include statements about man's place in nature, 
The geographic mobility t^'i!^' characterizes technically complex, affluent 
societies discourages ijiifimate knowledge of the land because it does net 
rely on an intimate relationship with the land. - Education in these 
societies trains the young for economic and technical behavior appro- 
priate to industrial society, but rarely takes them out on the land or 
focuses on a sense of tiieJ>*o*^«8^o" which they live. The closest 
they get is a universalized ab,stractlon, classroom ecology", A land 
ethic ought to encourage an Individual to perceive '*hl8 habitation as 
a tiart of himself, and (himself) an integral part of his habitation" 
(Opie). It Is valuable to define ourselves as earth people, Inhabitants 
of a little blue-green planet whirling in a lifeless void, , But it is 
equally important to relate this universal notion to the soil at our 
feet. \ 

♦These ontolcigical statements, defining man, nature* and their proper 
relationship are the- first of three kinds of statements appropriate to 
a land ethic. The second are epistemologlcal. In modern times, science 
has become the preferred 4nd imitated way of knc uung. Spectacular Suc-> 
cesses in the natural sciences have emphasized the utility of sensoVy 
observation, logical analysis, active manipulation of the subject under 
study, and quantification. These methods have spilled over into other 
disciplines, including even philosophy. But the ubiquity and primacy 

" of these methods Mb not ^dfte uncrttlciized It ls-ch«rged ehat-r~by- them- 
selves, they are not whoJ.ly efficacious, especially over the long run. 
At best, they represent ^a*one•-eyed approach, focusing on linear analysis 
of cause and effect, ^dnd missing the reality of systemic behavior. 
Garrett Hardin 'believes that the problem stems from the primacy of 
physics. "Why" did most scientists takte so long to accept the idea of 
a. system? Physicists were at the top of the peck-order of scientists 
jntll. about the middle of the twentieth century, and their habits of 

•tl ought set the fashion for all science— and these habits did not include 
systematic thinking. Narrowly analytical thinking was the mode. Engineer 
ing, a child of , physics, seldom departed from this pattern; much of the 
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harm that engineers have unwittingly done to the environment Is an Inevl" 
tabl»5 outcome of no ^ systematic thinking" (Hardin, p. A2) ♦ V« nee^ew . 
ways of knowing,, he argues, that take us from th^' concept of chafn to 
that of network, and he uses the example of "ripples spreading out on a' « 
pond from a propped pebble; they go on and on" (Hardin, p. 41), 

• 

Another missing element in the so recently dominant episfcemoloyy of modern- 
science 18 the notion of soul or .spirit . Philosopher Walt'.er O'B^ant , 
traces this disenchantment;- of nature to the influence of Cartesian ideas 
which became the philosophical foundation for modern science;" ,..as 
scientific men^, we see the universe as^orally and aesthetically neutral . 

neither %)portlve nor hostile,. \lt Is simply neutrdl," and, for 
Descartes, "the method for understanding this world must be essfer •*ally 
mathematical""" (O'Brlant, pp, '84-85). These methods have been desc ibed 
as coldly Abstract, reductionist, and overly rat loijal^ approprla'te, 
perhaps, for astronomy but not for the study-^sf life because they .blind 
us to its richness, complexity and to our., bonds with &ther species. 
Joan Mclntyre writes; "We have, for too long rtow, accepted a view of 
non-human life which denies other c eature's. feelings, imagination, con- 
sciousness, and awareness. It seems that In our cr§ze to justify our 
exploitation of all non-human life forms, have stripped Irom them any 
attributes which could stay our hand, Try for a moment. If you can, to 
imagine the imagination of a whale . or the awareness of a dolphin. That 
we -cannot make these leaps of vision Is because we are bound to a cul- 
tural view which denies theJ' . jsslbillty,, ,that relegates feeling and 
emotion to inferior functions, that searches in vain for pure objectivity 
and in so doing denies the humanity of the investigator and the llvin^nesfa 
of the creature under investigation. ,, W e are'boOnd to a vision that leads 
us further away from nature, .and further aVay from each other " (Mclntyre » 
pritjface) . Psychoanalyst Carl Jung has pointed to this narrow vision as a • 
source of alienation: "As scientific understanding has grown, so our 
-world has become dehumanized. Man feels hlmoelf Jost: In the cosmos, 
because he is no longer involve-d in nature and has, lost his emotional 
'unconscious ldenti,ty' with natural phenomena..,," (Jung, p. 13). 

* 

If 

Science Jias been successful because It emancipated itself from aniraism. 
superstition, subjectivity,^ and from a view of nature as motivated by 
c£^price. We should not reject these hard-won victories. There could 
be no successful land ethic in our culture without ecological science 
as its basis. But ecolog i sts and the rest of us no longer need fear 
o pening our minds to the legitimacy of other ways of knowiflg which coraple- 

xmoleness to our epistemology . In Mclntyre *s words, ''we have for too 
<.lo]hig accepted a traditional, way of looking at nature and nature's cvea- 
^Wres which has blinded us to their Incredible essence and which has made 
-us incomparably lonelyV (Mclntyre, preface). Writing about the. death of 
the nature gods in our culturie, D. H. Lawrence described the mental ampu- 
tation we have performed on ourselves! ''Of course, if I like to cut 
myself off, and say it is all bunk, a tree is only so much lumber not 
yet patm, then in great measure X shall be cut off. Sp much depends on 
one's attitude. One can shut many, many doors of receptivity in oneself; 
or one can open many doors that are shut" (Lawrence, pp. '?2«2'3) . We need 
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' . to^ consider without Insecurity and fear an Inve8tlj 3 ;atlve approach that 

combines the epistemology of ancient man who felt himself "indlssolubly • 
Imbedded In the cosmos" and the eplstemoloRy of the modern scientist t who^ 
for certain limited ends fihds It useful to momentartiTy dlsassorJLate him* " 
* ^ self from 'nature In order to obtain but one perspective on It t ^l^T 

^ Gonvlnted," wrote Clat^de Bernard /"a time will come whei[i the physiologist t 
the poet, and the philosopher wlli all spea\ th** cam6 language and mutually 
understand each othfer" (Hardin^ p* 48) • * . i 

The third set of statements necessary to a land ethic are axlologlcal and 
comprise^ a theory of value. These Include a definition of human progress 
or human escpectatlons , an aesthetic, and ethical standards to gu'^de man 
' in his interactions with all his fellpw creatureg. Together these s^tate- 
men£s> provide .a set of values which depict th^ .ideal habitat and a meanS' 
for resolving conflicts wrkfiin itt The axlologlcal statements depict 
what the man-nature community oug ht to be. 

In America the indistinct notion of "progress*' has governed our movement 
toward th^ ideal habitat, a conquered wilderness » in which a geometric 
arrangement of machines processes nature at an ever increasing rate, «^ 
Of course, man must satisfy his material needs and has a right to some 
comfort as well,. but 'the singlemlnded overpowering of nature that has 
occurred In recent history is counterproductive, "A conquered world 
is no good to man," ^rote Lawrence > "He sitns stuplfled with boredom upon 
his conquest" (Lawrence, p, 26), l^gn's relation tcf' nature fcihapes both 
himself and the ^phenomenal world. In designing our habitat we design 
ourselves, "What, ideally, constitutes a high quality environment for 
man?" is the question of environmental aesthetics, or theories of what 
is beautiful and proper. The theoretical questions are t "What relation, 
if any, exists between aesthetic standards and nature Itself?" (put 
another way, "Is the ecological analogy valid?") ; **What is meant by 
fitness, what is appropriate to a region based on its natural and cul- 
tural evolution?" 

* - 

Most of ug carry about in our heads an underdeveloped aesthetic. We can \ 
tell intuitively what sorts of design are appropriate to a place. In a 
land of rushing trout streams, trailing arbutus, Norway pine, and a 
majestic, shining freshwater sea, there is something vulgar about a 
pizza palace with a cherry-red, plastic tile roof and a familiar logo ^ 
announcing to all the tourists that the same pizza they can get in 
Schenectady or Los Altos is now available in northern Wisconsin, We ^ 

sense that sotile thing Is wrong when giant, pines are bulldozed and, in the. 

spac^ of a weekend, a pre-packed, standardized, tract house is erected 
and the ^owner plants a pink plastic flamingo in the red .clay;, l»Jh€\|i the 
Department of Agriculture transforms a pretty, littlerused woodland road 
into a 75-foot-wide, graded "Forest Highway," we suspect their environtF. ^ ' 
^ mental aesthetics are fairly primitive^ What aesthetic standards can be 

made to apply in such cases? Aldo Leopold suggested- three criteria, (he 
left them undeveloped) , " A thing Is rights" he asserted, " when It: te^^ 
to preserve the Integrity, stability and beauty of the b totic cat^^^ 
(Leopold^, p. 262), ' 

A 
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NoVth Country we may be fooled by a plastic ladyslipper at 20 paces, 
but closer inspection always results In a sense of having been cheated* 
Finally, evolutionary fitness refers fio the achievement^ of form^ and 
function /appropriate to the ecosystem. These are the elements of , 
Leopofd's blotlc integrity and stability. They' imply that our aasthetic 
g^ uideline should be, ^'That! which is^ is that which ought. to be /' This 
•-raises the chief theoretical faue^tion ijj envlronmfehtal ethics , the 
question of, "Can nature ba tme noim?*' ^ f 

This tjUjBStion has been brilliantly analyzed by Holmes Ralston III in 
an essay titled, ^Is There an Ecological Ethic?" Can, we derive prescript ' 
tive moral laws from a descriptive science, or, can we get from jLs to 
ought ? Ralston argues that we cannot. We may have an ethic' a^jout nature, 
a^ Christian ethic, a humanist ethic, or another kind of ethic btjft it can 
only be a j^plled ; to nature, to/the sense that medical ethics is not derived 
from medical science, btit oply applied to its plfa/rtice (Ralston, pp. ^3- 
94), Nature ha^ no intrinsic value, lt:s study yieldfi only i^^cts. 
Homeostasis, ecological balance, stablKty^biotic integrity— these are 
only facts and Impose no moral obligiatlons on us, Ralston 's argument 
(more sophisticated than I have had space to recount) is a powerful one 
and he is right, But, he 1^ right only Insofar as the Is , l,e, , ^nature, 
be understood in terms of the ontology of Descartes and Newton, as a 
despirituallzed other, unlfke us.^^ In fact, his argument is,, tautological. ^ 
By asserting that nature is 'Merely molecules, one must conclude that the 
only statements that can be msjde abtfut it arc thoafe which delscribe the 
behavior pf molecules. If nature is devoid of moral beings, and there- ^ 
fore d'evpid of moral worth ir is outside the^ realm of moral precept. It^ ' 
is only by performing the ontological lobocomy characteristic of modern 
science that Ralston^s (and nearly everyone else^s) position can appear ^ 
to make sense . Ralston has done nothing but take the major pfremise of 
modem science and restate it as its' conclusion. Whether nature might ; 
be understood to. have a spiritual and therefore moral dlmenslop has 
been hinted at in this paper by the citations from Mclntyre, Lawrence, 
and others. We shall return to it again, but first, I wish to comment 
further on Leopold's ^ul'dellne. ♦ 

The naturally evolved' landscape is functional, long-enduring, and be^ti- 
ful. It should be an aesthetic guideline for us, but if can only be a 
guideline. Applied aa an inflexible rule, it would disallow art, or 
human feuodlf ication of the blosphe^ire. As a guideline, it suggests that 
human modifications oxxght to be patterned after nature, and that pink 
flamingos in northern Wisconsin are, therefore, vulgar and inappropriate^-"^ 
As a rule, ftrt sho^jld draw on the Riches of the blotlc ''and culturalJief i- 
tage of its region. Koxv^ever, universality ahd standardization jire"^ no 
means always wong. Indeed, they point to the common human^herltage,, 
And unlicensv^id imagin^i^tlcnp creating forms th^at never were in nature, 
testifies to an essential chsrracteristlc of our species, our freedom 
from slwery to imtixtct, Ttie point Is / universaldzatlon oUght not 
dieiipliSice the ]Jrinciple of integrity and submerge the bounty of the 
world ixi dull sataeneset^ In my estir(«a!:ion> it is at least worth 
dittbafcihg th^! notion that aesthetic vrAn^^i^^ acting as guides for .our 
humitnixafcion of the biosphere, can be drava from nature Itself . That 
* moral values 'r^«lde In nature iJA an argument that will take us outside 
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Blotic Integrity I understand to be comnbsed of the related concepts of 
variety, uniqueness, scarcity, and evoltitionary fitness. First, variety? 
"The^ world," says Ian McHarg, ^is a glorious bounty" (McHarg, p. 1). It 
is so because it offers us thousands of* unique things with which to inter- 
act, thousar^s of species ^of plants and animals, of rock formations, of 
skies, of ecrjsystems, and human habitats In which to move anq contemplate, 
and each is offered in Its proper plaice dnd season. It offers us thou*- 
sands of native materials from which to construct our built environment 
(even Pizza Huts) according to locally evolved designs that are not a 
foh:e upon nature. It offers us thousands of ^sounds, each varying in 
season, and' place, wh'ethfr water falling over granite ledges. In the north ^ 
oV dripping 'from leaves in a tropical rain forest.^ And the world offers . 
lus thousands of cultural sounds, a great variety of fnusics and accents. 
Variety both makes life interesting and ecosystems move stable. The 
quality of being unique is closely rela^ted., There are many waterfalls, 
only one Morgan Falls (whatever its name) --uniqueness in its place. A 
third, related, concept is scarcity, and a fourth is authenticity. In the 
the boundaries of our scientific culture, but we should at least make 
the jeffprt to see what ideas lie beyond our little world. 

* , 'I - 

* The third part of a theory of value' for the regulation of man^s environ- 
. mental behavior is a theory of echlcs. We' ^ed to know not only what 
iSt beautiful and fit,\but also what is j^st. Human lelationshlps with 
each other and with the non-human environment ought to be governed by ^ 
more tl|an just picologlcal maxims and aesthetic standards, or else the 
relationship between individuals might. T)e no more than that between 
predator and pr^y. It is possible, for Instance, to conceive, of an 
environmentally sound and aesthetically pleasing slave society. We 
must ra'ise questions of r:^.ghti3, obligations, and equity. William 
Blackstpne argues that our concern for a high quality environment 
includes a concern 'for the lives of all humans, even those riot yet born. 
"A reverence for l£fe 'must Include a reverence for all li^e, including 
the unborn" (Blackstone, pp. 25-i:7). This does not mean that we ought to 
maximize the number of humans or material goods per capita. 'The pyer- 
ri^ding principle, the quality of life, acts as a systemic constraint on 
any one' species and any pne p^>-ticular generation. In an age of scarcity, 
then^vit is dorally wrong for a nation td allow its population to Increase 
—with all the conse'quent deprivation of others which that' increase 
•implies. lie is equally wrong for another nation, which may have achieved 
ZPG, to waste resources by encouraging ecojiom4^ growth and inefficient 
consi\raption. (V^^^ capitalism, with its emphasis on material goods 

rath'er than well-being, on competltiori, on the private accumulation 
of wealth, and on economlg growth is unsuitable as a regulator in an 
age of environmental ^r^isls [Blackstortie, pp. 135-137].)' Every human, 
being has a right to a livable environments, and therefore, there exists 
an obligation to aid in delivering ^ch an environment^. Part of that 
obligation consists . in limiting the dumber of one^a children. 

A land ethic must also include a theory of redigtributive justice if it 
is to be effective. If the disparity between the haves and the have^^nots 
is too great (and it is), then the have-^nots will disregard ecolbgical 
sahlty^ bo gorge themselves in Imitating the haves ^ and all will lose > 
The same will hold true if the haves fail to redefine, the quality of life 



to exclude waste and materialistic gluttony, This is equally a matter of 
justice and of ]jrudence. ' y 

(Dur obligations to animals, the varibus species of plants, and entiire 
ecosyBteras, are linked tjOgether with our obligations to each other. We 
are obliged to preserve tffte?n bec^iise 'they are the means^ to a high quality 
of "life tot ourselves (prudenc'4)^ and others to whom we are obligated^ 
such as future gen^rdtions. Our obligation to preserve them is rooted 
in human values (JL , a high regard for each other's welfare of which 
they are a significant componerit) • But thelr^ right to exist, iis inde- 
pendent of human values. That which man cannot create, he has no right 
^0 destroy. Thieir rig]>t to exist is more easily understood by adopting 
>an ecological and evolutionary view of man's place In nature^ one which, 
demonstrates that we arfe not the end" and culmination of evolutiout or 
the only interesting experiment going /on irt the biotic worlds Loren 
Elseley wrote: ''We are one of the many appearances bf thfe thing called 
life; ^e are ndt its perfect image," and^ "There are things stiM coming 
ashore" (Elseley, pp. 59 and 64). The world was not made Ir our image; 
but we In its. 

Ideally, then, a Land Ethic must include aifi ontology whiqh unites man 
and nature, an eplstemology which permits us to see that relationship 
scientifically and tcr see the wonder and the mystery o^ the^natural wor.ld 
as well. It must include an axiology which/ defines the fit and the b^aii- 
tiful in natural terms, which precludes human ^discriminant ion and exploita 
tlon of humans and r fa->iuman;3 by a.ccording -rigl^ts to all. Where xn the 
cultural resources of Western man do jwe find support t^or* such an .ethic? 
We must suppose that most people will develop such an ethic out of 
familiar traditions, rather than abandon the familiar for exotic and 
forelgn-sbuTiidlng ideologies, • 

Western Cultural Resources for a Land Ethi c 

Both Gre<^o-Roman philosophy and the Judeo-Chrlstlan religion contain much 
of what we want, although I will be able only to^briefly allude to major 
ideas. The- veneration for Mother Earth (that is distinguished chief ly by 
Its absence in our culture) provided the all-pervasive background for the 
thought of the. ancient lyiediterranean. These mystic tendencies were 
balanced by a growing rationalism, but it did not lead to the aggressive^ 
notion conquering nature, as it has In modern times. The difference 
is due, in part, to the all-pervasive concept jof a designed earth. For 
the ancleats^ the world of nature was an orderly design which included 
man and his works. It was not an evil chaos against which m a n had to 
struggle . Quite the opposite was true. According to the Gtolcs, the 
world is a fit environment . for man. There is a splendor in the cosmic 
order and joy in the beauty of the earth. For the Stoic, Panaetius, man 
is but one of the purposes for which the earth was created, and, in the 
words of historian Clarence Glacken, **he makes use of its beauties and 
resources" (Glacken, p. 53) • For these Greeks, the: world was both beau- 
tiful an^ useful, That the world is a glor:.ous bounty w^s recognized in 
what scholars now call the principle of plenitude* According to Cicero, 

world-mind had secured for the world, "first the structure best suite 
for survival, 'next absolute completeness; but chiefly, consummate beauty 
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and embellishment of every kind" (Glacken, p. 59). Man fits Into thla 
order by° creating a setond world with in the world of nature (not over and 
agalnst.it). Man's "Industry diversifies and adorns the lands," Cicero 
wrote, so that the human modification of 'nature is consistent with the 
eeleological view of nature (Glacken, p. 59). (Note that our industry ■ 
contravenes this principle,)^ Man's art follows nature. In the Stoic 
view, he is a finisher of the design (and not" one who alters artd effaces 
it), a caretaker of. the earth,. Man, then, is in nature, but he is unique 
within ;nature. Glacken has summarized the Stolc'a point that man's endow- 
ments allow him more freedom to understand,' apprecia'te, and" Improve natur.e 
end :o benefit by its use. "The Stoic idea'of sympathy is at vork hereK 
there are interconnections and affinities among things in the whole 
creation, -strong bonds between the macrocosm and the microcosm that is 
man" (Glacken, p. 57). More, ought to be said, but it 4s enough, here, to 
suggest that the ontology of the Sttfics is, for our age, a Storehouse of 
intellectual treasures. ^ ^\ _ * 

The distinctive character of ancient Greek eplstemolosy was .its emphasis 
on reason. Only a rational mind can understand a rationally ordered 
cosmos. But it was not limited to reason, especially during the later, 
Hellenistic era, as it was represented in the work of Plotinus- and his 
followers; For them the cosmos was a great spul, "a living, organic 
whole,'' the best possible image of the living unlty-in-diverslty of the 
world of 'Forms is'\Nous. Such a philosophy, with Its emphasis on life, 
its ^fullness ancf^iversity , produces a vivid an4 rich view of the earth" 
Glacken, p. 77). Perhaps, in the views of Piotinus, we can find some of 
the material for a, synthesis of the rational and spiritual ways of know- 
ing and achieve" the wholene-as that Lawrence, Mclntyre, and Jung say we 
have lost. Th e ontology and epistemology of '^h e Greoo-Roman past may be 
an open door to our future . . 

As for ancient ethics, it lis enough to say that all the ancient philo- 
sophers, including even the Epicure&ns (whose views are so monstrously 
distorted) looked on the good life not as, a hedonistic gratification of 
materialistic pleasures, bujfe-.as a moral, civil, and Intellectual life 
characterized by moderation. They stressed the love of nature. And if, 
as was the case, they were humanists, and the love of nature represented 
by Hesiod, Horace, Vergil, Columella and others was a love of humanized 
nature, of a tural blend of the contrived and the Wild, that is ,to the 
credit of humanism; it demonstrates that what is lacking in our Overly 
mechanical, consumer.ist world is the humanist definition of a fit and 
beautiful habitat for man. In the humanism 'of the ancients, man is a 
sensitive, creative, spirit-animal who excells at taking joy in nature's 
beauties and In his creative arts. Humanism does not imply the arrogance 
with which Ehrenfield charges it. One need only recall the doctrine of . 
hubris, or overweening pride, which formed the central theme pi ancient 
Greek drama, What "is wrong with the contemporary environment is that it 
is dehumanized, and, therefore,' despirltualized, 

Gabriel 'Fackire, an apologist for' Christianity, makes a similar argument, 
The cause of the environmental crisis '^f modern times, far from being " 
found in Christianity , is found in its absence from the modern world . 
The much criticized oiltolog^cal statement-s found in Genesis have been 
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taken out of <!ontext by modern^ man. He has regarded only the unction 
to. "subdue the earth" and has disregarded all thrt limitations and quali- 
fications which give it its true meaning. Fackre tries, to restore a 
perception of the ^wholeness of the Judeo-Christian doctrine of Creation^ 
by pointing out three ideas, First, the goodness of nature j the text 
of Genesis reads, "and God saw that it was good'* after each of the acts . 
of creation In the first «ix days. It is true that nature Is npt sacred 
in Christian thought (for that would be idolatry) , buf. it is good and 
enjoys ^hat Fackre calls a "derived dignity "• Second, although man is 
made in the. image of God, he is madeVout of clay, he is* rooted in nature. 
He enjoys a uniqueness by virtue of his God«likc attributes, .his- intel^i- 
geitcfe and creativity. If some later Christians adopted th« gnostic 
attempt to define the clay 'as wholly ' evil ^ . to set up a dichotomy of 
matter as «avll and spirit as^good, this. has not b^en generally approved . 
doctrine in the Church. Of course, trian Enjoys » uniqueness., by virtue of 
his God-like attributes, ,hi's intelligence, and creativity.* They give him 
•the^ role of co-creator— he does -have dominion over the «arth but not 
un^licensed freedom. The earth is already created, a. given," when he 
receives his power. >f6reover, only God is creator ex nihiloi . Man 
cannot create a species, Man is responsible, to God, a steward of the 
earth, 'but not Cod' of it and over it. Dominion implies responsibility. 
It is wh^n man ign6re8*hi8 cartetaker role, and, playing God, acts In a 
totally selfish manner, rea'Tranging^ the given, that we can» see him 
playing the role of Adam. It is because of .Adam that nature,, becomes 
accursed, Fackre'. writes, "Our present' environmental plight is trace- 
able to man's failure to acknowledge the limitations attendant to his 
subsidiary creatorship, ; ,^.For overreaching his finltude, he must suffer 
the consequences, ;. the ecologically sensitive today rec0gni2e in the 
(Adam arid Eve) naga some very accurate reporting of the terrors t^hat 
nature has In store for a technologiccl society that .tries to play God" 
(Fackre, p, 123). 

The epistemological problem is similar. Modern scientific epistemology 
is Incomplete without the Christian recognition that there are other 
ways of knowing. The laboratory report must be seen in the tontext of 
relevatlon, both biblical aiad historic. Scientific knowledge must be^ 
viewed in the moral context 'of Intellectual humility , rather than with 
the arrog'ance to which Ehrenfleld is so appropriately sensitive, . Nor 
Is -scientific knowledge repudiated by Christianity. Nature is the codex 
• del , and it is appropriate to think God's thoughts afte<r him; Christian 
xvould argue that Is exactly what ecologists are doing when they discover 
the interdependence fragility, and beauty of the web of life, and when 
the'y warn us not to destroy by our consuraerlstlc greed what we canviot 
create. 

On the question of ethics the Christian world view is ef»Slly adapted to 
environmental concerns, With regard to the good life, it is clearly 
opposed to the rampant consuTnerlsm of twentieth century man. But It is 
not blind to man's need for sustenance. and for a decent material life. 
It is vary clear on the obligations that men have with regard to one 
another in an age of scarcity when the technological power of some 
degrades the quality of life for others, The Judeo-Chrlatlan tradition 
has a long record of concern with the morality of power and with sensi- 
tivity to suffering. 



I have briefly alluded, here, to certain aspects of our culture which I 
believe are useful in restoring to ourselvew a sense of worth, reporting 
that" a viab le land, ethic might be built uPOn Stoic, humanist, and Chris» - 
ti^ grounds, a Xand ethic which would preserve both the dignity of man 
and the beaut y and integrity .of the natural world ,- Many will li6ten to ' 
the ecologi<:«l message only If . they find it conveyed in famij.lar thtemes,- 
ABthur C, D&nto has argued persuasively in Mysticism and Morality { 
Oriental Thought . and Moral Philosophy , that , we will riot adopt non-W^stem 
jattitudes about the reverencfe for life and the s.acredness 'of the earth 
because we cannot believe non-Western ontology. He says that before we 
know how we ought to act toward the world we must first know what it l£, 
"Merely preaching a different morality,' however, is unlikely to alter a 
practice, iBut, changes' of heart may come through change6i of mind" (Danto, 
p.- 14). His point is," modem science tells us that the idea of . "Mother 
Earth" is only a charming, but childish, analogy. .To believe it - 
literally would be superstitious, Our ethic must rest on ^act, and 
fact, for most of ug,- is not the same as fact for the non-Western mind. 
For most of us the groves are no longer sacred. ^ They may be both 
beautiful and useful, but we do tiot talk reverently to trees. There- 
fore, we had best look to our own, rationalistic culture, I am not 
saying that we should don the toga or the monk's habit and imitate the 
past; that cannot be done and should not be tried » jBul cultures eyplve 
by reevaluating their heritage, by testing experiment against experience)^ 
I find it satisfying to know that our culture is not sterile ground -in 
which- to sow a viable land fethic. But I do not find it satisfying 
enough . I see no reason to refuse consideration of Insights from other 
cultures, including* those of the Natlvis Americans and eastern peoples, 
as well as insights from the rebels within our own culture, the 
Marxists'. It is" legitimate to argue that the weight of recent tradition 
lies so heavily upon both our natural and spiritual environment that we 
can be saved only by radi cal change. We must seek dramatic alternatives 
to our present land ethic, beginning, perhaps, not with a non-Wegtern ^ 
ideology^'but with the ideas of Karl Marx'. 

•» 

Land Ethics and Marxism ' . ^ 

Marxism Is badly misunderstood among many environmentalists • They assume 
It Is merely a collective form' of capitalism with the same materialistic * 
values and the same worship of technology. The Soviet experience fre- . 
quently confirms this view, whl^h proves only that Mar^clsm is badly mis- 
understood in Russia, too. Actually there are as many variants of 
Marxism as of Christianity and we would be wise to see what in these 
might be helpful in our time of need* 

One aspect of Marxism, stemming from its justice-oriented axiology, is 
the idea that society exists to manage man's relationship with nature* 
In Matxlst society j- man*s interaction with nature ir social, it is a 
rational interchange, planned at the level of society with forethought 
given to needs and priorities nnd^to the most efficient meanb, in contrast 
to the Wasteful, competitive anarchy of capitalism. In a Marxist society, 
economic growth can be controlled and channeled, whereas in a capitalist 
society It is an independent variable, the incremental reault of thousands 
of socially and ecologically . blind decisions* Socialism is, a priori, a 
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governable system. . Capitalism Is a non-syatem whose environmental 
impacts are susceptible to- social influence only oh an- a posteriori biftsis. 
Introducing regulation into a capitalist system la not the same as making 
it a socialist system beWua»- regulation fcbhtraveji*s. the^^^^.e 
capitalism and sets up conflict ''within society, whereas a socialist 
system is designed to eliminate conflict and disharmony in the productive 
process, ^ ^ 

The ontology of Marxism is teleologicAl. There is ah explicit view of 
man and nature. Based on materialism; man is in and of -nature. It is 
his body, as Marx say's. His analysis begins with the soil, that is,' 
with nature and man's relation to it. "Nature," tlarx wrote, "is man's 
inorganic body-nature, that is; insofar as it is not Itself the human 
body. Man lives oh nature means that nature is his body with which he 
must remain in continuous interchange if he is not to die. The man's 
physical and spiritual life id linked to nature m6ans simply that 
nature Is linked to itself, for man is k part of nature" .(Marx, pp. 112- 
115). These ideas of balance' and interpenetr^tlon are carried through 
in Marx's Imminent teleolog;r. Both nature and man are emergent, but the 

• ideal humanity which is emerging here is tiot that represented by the" 
Corps of Engineers general or the corporate executive sealad away from 

. nature in his fiftieth floor office. "What develops out of this is that 

• mah-Tc^^^ 

tiirtfe the wealth of human sensitivity develops In the unfolding of the 
wealth of nature. In other words, brute senses become more sensitive 

to such objects as the meadow-lark's shrill cry or the brilliant rays 
of the rising sun*' (Chamberlain, p. 309). The emergence Is anthropo- 
genetlc. Its goal is the creative, multi-faceted personality. Through 
history men Interact wlthnature and each other to create a biosoclal 
environment which of ters ever greater opportunities for the development 
of Individual personality and, thereby, for the species. History is a „ 
process .leading toward 'a highly developed humanity living In harmony wi,th 
nature,, a direct contrast to life in the Industrial slums of England 
wHerc Marx 'lived. In contrast to the .conquest of nature, Marx looked 
' forward to "the unity of being of man with nature—the true resurrection 
of nature, the naturalism of man and the humanism of nature both brought 
to fulfillment ." This, he believed, would lead to "the genuine reAolu- 
tlon .of the conflict between man and nature" (Marx, pp. 112-115). 

Of Marx.'s ethic, it is enough to point up the obvious. Marxist ethics 
are rooted in the biblical concept of distributive justice and in the 
moral assertion that those who exercise power, all kinds of power 
(Including technical and. economic), ought to be responsible to those who 
are affected by it. Much more could be said about the Marxist land 
ethic, including its omission of any sensitivity to wilderness. 
Marxism is, after all, well within the bounds of Western culture. It is 
a naturalistic variant of humanism and it is capable of an ecological 
reformation, whereas capitalism is not. 

) 
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Non-W est ern Cultural Rpsources ' " 

While It is not too hard to appreciate certain y'^rxist ideas, it is very^ 
hard to become an Indian, whether of the Native Amer.lcan or the Hindu 
variety. Each sub^scribes to an ontology radically different from that of 
our cultural mainstream, but it is precisely this difference which makes 
their consideration advantageous, J.W.E. Newbery has discussed Native 

^American insights, describing their ontology as a ."psychi^ial ecology." 

"He w,rites, "The word for the Amerindian world view is wholeness. The 
universe with all its jparts and powers is one. It is a living body of 
many members so closely related in All pervading spirit; that it is not. 
surprising even when metamorphosis takes place, a man becomes a biipd, 
for example, or 0 bear becomes a man. It is a wholeness so comple^o, so 
spi'ttual, and so commanding that every rite and ceremony of native life 
relates to its celebration or renewal" (Newbery, p, 57), Here, at last, 
we are in a different world. This is, the telescope thorough which we are 
afraid to peer . One paramount symbol of this ontology is the circle. 

Lame Deet writes, "To us this is beautiful and tittting, Symbol and 
reality at the same time, expressing the harmony of life and nature. 
Our circle- is timeless, flowing; it is new life emerging from death, 
'life winning out over death" (Newbery, p, 58). ThiS is an intensely 
subjective ontology, a more-than-rati^nal "^ontology-l ike ly- 4:0 -be -scoffed 
at' by mechanized urbanites who have learned , to perceive nature only 
. through the eyes of Newton and DeScartes, and who are removed from 
nature by middlemen and machines. 

% 

The ethics of native .Americans are founded on this holistic ontology, 
A physical act, such as taking and. hoarding more potting clay than is 
immediately useful, does violence t6 the spiritual balance of life upon 
which ecological harmony depends. Newbery has encapsulated the ethic in 
a creed, part of which is exerpted here: 

The World, the universe with all its parts and powers is ONE. 

Within the whole each part has its place, depending on, and 
- giving support to all the others in the great body of life. 

Each part is intended to use what it needs for its well-being 
and will satisfy its needs respectfully, gratefully, and spar- 
ingly. 'No one may, without thought or good purpose, cut a 
tree, plough a field, crack a rock, or kill an animalv Life 
will reject those who do so. 

No part may dominate or exploit another, for each part has 
its own right to be and to live as was intended. 

No part has the right to despoil or destroy or pollute any 
part of the universe and the Spirit of Life will reject those 
— person, people, or company--who so act. 
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' ' Health and happiness are found in' living in reverence ><^fore 

Life,, and in harmony, with all creatures, \ ^ , ^ / 

Uve reve^Jently V tive' MmjiiyV T;iv6^^ 
'. . \ (Newhery, pp, 57-58) 

. . " . . \ ' • 

Walking into the mental vorl.d of the Amerindian requires, us to cross a 
great philosophical gap, as does attempting to enter the mental world 
of Hinduism. But, as in the case of the Ame^^indlans, the contrast 
between our secular view of life and their sa6red 'ontology is worth 
investigating. According to Rajagopal Ryall, there arc three entry 
points for a beginning uftders tending of Hindu teachings on man and 
nature. These are: 1) the doctrine of transWlgratlon of souls; 2) . 
polytheism; and, 3) a tendency to symbolic mysticism and monism. Firsts 
"The doctrine of transmigration of, soul is easily raisunderijtood. , . 
unless.. .viewed In .consonance with its corollary that ^he living 
essence of all beings, both plants and animals, is thfe same." The . 
emphasis, he says, is on "the organic , unity of all' living beings'' 
(Ryall, p. 48). Second/ the "apparent polytheism of Hlndui,sra Is 
actually subsumed In a fundamential mtonlsm. The various deities repre- 
sent different aspects of nature and "the entire nature was In some 
__8ensje-dlvine,-— ^oughJpoLlythelsm_Jthfi^ 
the power 'Of Nature and the, ne'ed for human ^ymblosl^ with nature" 
(Ryali, p. A9). The third characteristic is the tendency toward a 
^radical monism, "an ultimate lack of distinction between man and • , ^ 
universe" (Ryall, p, 49). this tendency pervades east erp thought.. It 
Is present In Buddhism:. "The awakened one teaches.' that existences which 
appear separate are dependent upon one cause and upon one another, and 
that their apparent separateness springs from ignorance and illusion..." 
The uniqueness of the Hindu ontology is that spirit Is both imminent and 
transcendent. " The Hindus believe. In the identity of the supretae being 
with nature... he Is both Imminent and transcendent . Krishna In Bagavat 
Glta states; *! stand pervading this, whole universe with a single frag-i- 
ment of myself " (Ryall, p. 52). ' 

What are we in the West to make of these two Indian views? The first 
point is that we already have begun to. do" something with them, ^ There 
are numerous exdmpl.es, such as Herman Hesse's novels Slddartha /ibut t 
will choose only two writers who represent a newly emerging viewpo.int, 
Daniel Kozlovsky and Gary Snyder.. Snyder la a poet living In the 
desert southwest much like the ancient Indians whose ways, along with 
the ideas of oriental masters. Inform his' poetry. "I am a poet," he 
writes, "My teachers are other poets, American Indians, and a few 
Buddhist priests in Japan. The reason I am here (testifying before the 
Congress) is because I wish to bring a voice from the wilderness, my 
constituency.. .the voice that speaks to me Is the voice of nature her- 
self, whom the ancient poets called the great goddess, Magna Mater. I. 
rega rd that voice as a very real entity . At the root of the problem 
where our civilization goes wrong Is the mistaken belief that nature is 
something less than authentic, that nature is not as alive as man is, 
or as Intelligent, that In a sense It Is dead,.. you cannot communicate 
with the forces of nature In a laboratory, What we must find a way to 
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do, then, is incorporate 'the other people, what the Sibux Indians called 
the creeping people, and the .standing people, and the flying people, and 
the swirafning people- -into councils of government, . , ,If we, don* t do it, 
they will revolt against us , T^ey - will^ aubmit non-negofclafele dej^ 
about our stay on the earth" (Snyder," p. 108) ♦ 

In order to appreciate this, 6ne must be^in with the adtnissxon that on e . 
must begin , that. is, we must releam, the mystic vi6w cannot be dis- 
covered by ^reading books in centrally air-conditioned libraries. One 
must get out-of-doors to achieve per8pectivie,"a8 in Snyder's poem, "Pine 
Tr4e Tops": , . 

o - , 

In tlie blue hight 
, frost haze, the sky glows 
with "Sjie moon 
pine tree tops 
ijend snow-blue » fade 
into sky, frost starlight, 

the^ creak of boots, ' 
rabiit tracks, deer tracks, ~ 
What do we know? 

Snyder*8 advice to the childrwi "St«y TcrgetheT/leaTn the- flowers/ 

go light," And,> in a poem titled "By Frazier Creek Falls jt^" "This 
living flowing land/is all there is, forever /we are it/it sings 
through us /We- could live on° this Earth/without clothes or tools," 
Snyder's poetry blends Western and non-Western ideologies into an 
alternative Land Ethic for modem man, one which, by its very con- 
trast to the dominant culture, yiej-ds us a valuable perspective. ^ 

' " , ' '. , 

Daniel Kozlovsky was trained as a biologist but left the university 
to farm in th^ old way. His mystic sense of unity, seemingly so ^ 
oriental. Is based in fact on molecular biology and the theory of 
„evolution. ^Ils ontdlogy is radically monistic, "You are," he writes, 
"nothing but an interesting combination of earth's rocka, water and 
air J these and two billion years of evolutionary explorations, new 
trials, new combinations, new forms*," and, reiterating, '''Mind is. mole- 
cules in an arrangement of such complexity that they are aware of them- 
selves in that arrangement. It is an inmense preciousness" (Kozlovsky, 
pp. 3 and 12). He reminds us that the earth began as a cloud qf 
stellar dust which condensed, as it were, into the ball of ' rock we 
know. He traces all geological, biotic and human history using this 
taphor of condensation and the Idea of the noosphere, or world of ^ 
e mind and spirit. "Biosphere is a condensation, a reorganization 
of lithosphere, hydrosphere, atmosphere; It cannot be separated from 
them, it cannot do without them', since it Is a form of them, constantly 
exchanging materials with the others. Noosphere is a marvelou*j expres- 
sion of a new development in the arrangement of part of the biosphere, 
and is therefore a rearrangement of the other spheres. Your thoughts 
derive from the. Interaction of rocks, water, and air in the neurons of 
your brain! By this means can rock^, water, and air think and contem- 
plate themselves in this comer of the universal* (Kozlovsky, p, 20). 
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Man Is no moKe than a special arraingement 'bt nature. But, he is free 
ih a way that\the other arrangements are not, 'Our lawless ttojagination 
is our species nature. On this » ontology^, Kozlpysky builds a^preserya- 

.£lQnlal;,riand: ethic; vBot^^^ 

modern men, cognizant of ecological science, but satisfied ^in the end 
only by adding to it the ancient, mystic and oriental visions of the 
unity of all lif^.' 



Conclusion 



I began this essay by asklrig if it was possible to construct a viable 
land ethic using the intellectual'.traditions of the West, or if, fa.il« 
ing that, we would have to, turn away, toward iincient and eastern 
mysticism, I have suggesteid, for purpose of debate, that it is 
possible to ground a reasonable ethic in Western philosophy and religion. 
Including the Marxist tradition. Whether that will be enough or not, I 
do not know. All we can be sure of is that "Naturevtiever breaks her own 
laws," as Leonardo pointed out. Nor do I suspect that such an' ethic 
grounded in traditional Western ideology will satisfy all of us. It is 
also possible to ground a more radical land ethic Hn more radical theo- 
logies such as those of the Native Americans and the Hindus j, but these 

-wij:jb-be-mueh- tran s form e d, in t h e proce ss^— More-than-llkel y ^ h ey-wlll ^— 

contribute to a new synthesis, an eclectic, scientific tsystlcism which 
will result in a world view far different than that which now dominates 
the Western mind. It is enough to know, for now, that there are ways 
ahead. What is lacking to us is neither knowledge nor -vision, but will. 



\ 
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LIFE STYLES, BEHAVIOR, AND i UTURE ENVIRONMENTS 



Gene Balomel and Lei Lane^BanrnteJ^ 

Abstract. * FutuHsis see ths next 20 to 60 ye^va as d avitioal periods 
due pvinaipalty to sweeping ohanges. imposed by teQlinoiogy , ■ The crux of 
'thia trmaition ia the change in life atylea^ as the ethoff of conavmp" 
tion ia replaced by a tranaformc'ive eoplogioal ethio, Th^ outoome 
will be a teiaure life style that atreaaea contemplation and converea-' 
tion. ' V 



Intro ductio n , 

Every cultuf e in recorded history has been blessed (or cursed) with 
prophets of prosperity' (or gloom and doom) • American culture abounds 
wit:h future-tellers, some Influential, some trodding only the dark 
sequestered staircases of academe. The most internationally recognized 
20th century voice of the future is Alvln Toff ler whose book Future 
Shock (1970) sold over six million copies in*ZO languages, toff ler 
suggests that there are three stages in human societal developments 
(1) 10,000 years for agriculture, (2) a century or two for Industrialism, 
and (3) a current, rapid transition ^into "super- industrialism." His pre- 
mise is that in order to avoid bloodshed during the next few decades we 
mus^. begin now to plan, develop, and teat very long-range strategies that 
^will create a new future for this country and the entire world, 

Th^se predicted changes must be planned quickly, 'since »those factors* 
upon which industrialism has been built are rapidly facing severe limi- 
tations or extinction. Cheap r^^w materials, non-renewable fossil fuel 
energy, and electro-mechanical technology are in finite supply and 
cannot' keep up with the current demand. Supersaturated urban concen- 
trations, growing unemployment, and the stress Imposed by a growth ethic 
Indicate the severe and insufferable strains under which current indus- 
trial society Is laboring (Toff ler 1976), 

Industrialism has provided a multiplicity of alternatives but the 
unchedked development of technology seems to drown people with over- ^ 
choice. A car buyer is now faced with 25 million or more potential , 
choi-ces when variations of style, colors accessories, etc.^ are con- 
sidered (Toff ler 1970), Not only must people be efficient information" 
processors, but they need to be flexible enough to cope with the increas- 
ing number of changes and events that occur eaqh year in thfir lives. 

There are indications that as the numbet of events in each person *s life 
is increasing each year, the overall quality' of those events is decreasing. 
la 1960, for example, there was a 65 percent chance that a m^jor event 
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would occur in a person's life; fclie odds increased to 90 ^)erceiit in 
1977. Ikiring that i7"yei3iropan the likelihood of a "bad" happening 
(divorce, death, unemployment, motor vehicle injury, admission to 
hospital, violent crime vi«tJia, property ctime victim^ or being T>laced 
on welfare) was incff^easing faster (46.9 percent) than the likelihood 
of ia "good*' <fivent (41. 4 percent) (Futurist; 1978 s331). - 

' .? , ■ . ". ' • * 

Many futurists see a revokit^lonary transition taking pla?:e in the xi&xt 
20 to 50 years. The period of transition co.uld result in esctreme tur- 
bulence. The last industrial revolution produced demographical changes 
starvation, civil wars, and the large-scale ejq)loitatlon of people. 
The neiw revolution is supposed to occur more quickly and be more 
universal. 'Tke urgency of advanced planning is all the more imperative 
if we are to optimize these inevitable societal changesC 

the purpose of this paper is to encourage environmental minded people 
to reflect on potential life style and behavioral changes, ^nd to 
/encourage; some reflection on the envi^onsnental causes and consequences 
of alterjiative future life styles. '^rvv 

Futurists: Who , are they. What . are they? ' , 

Edward Cornish, author of The Study of ttre Future (1977), president.^of 
the World Future Society, and editor of y Futurist , enumerated three , 
basic characteristics of ■ futurists (Cornish 1977:380-381): 

... ' (m 

1). Futurists tend to see the • univer&i^ as existing in one piec^ 
rather than as an aggregate of independent units. This 
y "holistic" view places people as part of the universe and 

affirms that there is a unity of time as well as of spac>, 
The implicalion is that the" future ^orld will not come to be 
by accident ^ but will be a product of current choices and^ 
behaviors. , . - • 

^ 2) Futurists place a crucial importance on time. Instead of 
being occupied with the present, futurists are concerned" 
with a period of 5 to 50 years in the future. The slgnifi- 
canpe.is that people are not likely to notice gradually com- 
pounding changes. 

3) Futurists stress that the future is shaped by the events of 
the past as well as by images of the future. Tt>e realization 
that by building images of the future we can. actually effect 
• which future will occur should provide motivation for all 
environmentalists 'to 'take part in discussions of alternative 
futures. 

One may assume' that all futurists have a holistic view of space and 
time, all attach special importance to future time periods, anjl all 
have an affinity for ideas. The community of convictions could stop 
there because futurists do in fact vary on their (1) styles of fore- 
casting, (2) values, (3) view" of change, (A) attitudes, (5) time frame 

28 



and 'C<S) 'stand as to who are the appropriate decision makers. Futurists 
c can conveniently be categorized as (1) those attempting to forecast the 
most probable future, (2) those Attempting to forecast the pcfs sib le 
futures, and (3) those seeking to bring about the mosti^preferable ♦ 
futures. It is difficult to place individual futurists into any one 
of these neat cajzegories, but some writers pick Lester Brown of the 
Worjjdwatch Institute as an example of the first group, Herman Kahn of x 
the Hudson Ihstritute of the second', and a range of miscellaneous poli~ . 
ticisins (depending somewhat on which way the wind is blowing) as ^eprer' 
sentatiVe c " grotip three . ^ * 

Some iuturlsts clearly indicate their values wliile others believe 
i it necessary Jto remain as apart as possible from moral, political, and 

emotional 'values. The ^.atter tend to use a mathematical mode of pre- 
sentation. Change can tie viewed on either an "extrapolationist" or 
"revolutionary" premise. The former is characteristic of linear thinkers 
who^ believe that what exists will continue to develop, while th6 others • 
contend that -society is broaching a new technological, economic, and 
social stage in which the framework and, substructure of the previous 
stage will no longer be pertinent. Some who are Involved with future 
studies can be called "humanists," for they are primarily. concerned with 
the quality of life and^ human relationships. "Technologists" vperpetuate 
systematic methodology which deals with those aspects of the environment, 
which can easily be quantified, while often overlooking those other con- 
. • sideratlons that tend to be more intangible, more difficult to measure . 

\ One may choose a variety of time frames, from the Immediate future whiph 

^ is seen as six months to two or three years, to the intermediate future, 

say, 25 years ahead, to the other end of the continuum which discusses 
the long-range future, 100 or more years ahead of us. Some people 
Involved with the futurist movement may be called "participationists" ^ 
because they see .entire societies being part of the .decision-making 
t process instead of being reserved foi experts and politicians or an 

"elite." 

/ 

Why A Transformation ? 

Mass media occasionally have dealt with t^etdes' of future change, chaijge 
that seems inevitable., Frequently, these forecasts are based on some • 
variation of the theme that current problems appear to be unsolvable 
in the light of current paradigms (Harman 1977b). Historical research 
has isolated various "lead Indicators" that have repeatedly preceded 
times of drastic cultural change thi;:oughout history. It is apparent 
that a substantial number of these advance indicators are present in 
today's society. Pepple do feel a decreased sense of community accom- 
. panied by an Increased sense of alienation and purposelessness. The 
population suffers from an Increased amount of personal disorders and 
.mental illness. The rate of violent crimes has escalated along with 
the frequency and severity of social disruptions which have required 
Increased use of police. A greater Interest is expressed in nonlnstltu- 
tlonalized religious activities along with ah increasing public acceptance 
of hedonistic behavior. In addition, there are signs that individuals 
' * have a conscious anxiety about the-future (Kuhn 1970), 
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Analysis' of public opinion polls, as well as larger-term cultural 
Indicators such as the themes of recent books, plays, motion pictures. 
etCt, and the recent scientific interest in altered states of conscious-* 
ness, suggest that valui^s which have long held the allegiance of larg^. 
groups In western societies, are not only beginning to cjiange, but arcT 
subject to rapid dissolution. Willis Harman, of the prestigious Stan- 
fo;td ^Research Institute, has pointed out that the small number of 
desirable paths tp the future all "requite a drastic and protApt \sh'^f t 
in the operative values of the society and a correspojidlng change in Its 
institutions" (Harmail 1977a : 5) • Unless society is able tp make this 
major transformation, dilemmas related to growth, control, distribution 
and work- roles may be unresolvable,^ 

Harman believes that this all but inevitable major transformation would 
be enhanced by electing two ethical positions} an ecological ethic and 
a self-rea lization ethic > An ecological ethic expresses the Idea that 
tthe entire human race is bne, and that a total "couifaiunlty of man-^in- 
nature" exists. This view recognizees the limitations oi natural 
resources and holds people responsible for both proper management of^^ 
the planet and the fate of future .generatioi\8. Moreover, development 
of self and the human species through appropriate exjierlentlal learning 
woqld help decentralize social decision-making. A self-*realization 
ethic would encourage a strpng free-enterprise private sector while dc • 
efiiphaslzlng public bureaucracy. \. 

\ * • ■. ' . ' . . _ - . • 

In order for these sometimes contradictory ethics to succeed, citizens 
must become more at^:entlv€^ to future consequences and enter Into 
decision-making processes'; Society Is faced with a new type of scar- 
city. The old form of scarcity was overcome by technological Improvte- 
ment 8 and/or expansion Into additional territory. The old solutions 
are not applicable, to a new scarcity based on finite planetary limits 
of fossil fuels,. strategic mineV^ls, natural fresh water, food-productive 
arable land, habitable surface area, the waste-absorptive capacity of 
the natural environment, and the limited resilience of the planet's life 
support ecosystems (Harman 1977b:7). A new era of enlightenment requires 
a heightened awareness of self-realization occurring only within communi- 
ties, and will be rooted in awareness of the fundamentallty of Inter- 
relatedness* Philosophically, we. have moved from the universe of 
Leibnizian. monads, discrete substances unrelated to each other, to the 
universe of mutually occurring foci of Whitehead. This Is the universe 
of mutually sustained noospheric evolution limned so poetically by 
Teilhard de Chardln., 



What Alternative Futures Are There ? 

The possibilities for the future may be categorized under four separate 
headings: 

1^ Technological Salvation 

2. Descent into Social Chaos 

3. Benign Authoritarianism 

4. » .Hymanlstic Transformation 



Xh0re are those who. are confldf nt that technological know-how can extrif.- 
cate from the prphlems which it created^ and spe^d us along the lines 
of permanent material growth. There are, on the other hand, catastro"- 
phists who foresee a rather dim future of societal tension and stress. 
A number of economists, Heilbronncr amon^ them, hav^ affirmed that the 
best future we can hope for is one bf benign authoritarianism. Tof flcr 
'has advocated public participation in order to- keep power away from the ' 
.1984-8tyle bureaucrats, lest people be I eked into a system of entrenched 
benign authoritarianism that penetrates every facet of life* "Humanistic 
^transformation" is an alternative which combines' the optimism of techno- 
logical saj-vation with hopes for changes in the human personality. 
Ecological and self-realization ethics 'mentioned previously wou3,4 ^® 
basic to this option. • ' ' fj' 

Voluntary Simplicity . The four possible' alternatives noted above are, 
not ' necessarily mutually exclusive. In fact, a widely desired possible 
future society is based on the humanistic transformation to voluntary 
simplicity made feasible by a form of technological salvation called 
"apprcpriate -technology." Both Duane Elgin and' Arnold Mitchell, 
reseai*chers for the Cenfer for the Study of 'Social Policy at the Stan- . 
ford Research Institute, believe that "it could grow to major propor- 
tions, by the year 2000" (Elgin andvMitchell 1977';256). 

Voluntary simplicity, first described by Richard Gregg, embraces a way 
t)f life that is outwardly simple while being inwardly rich. Those 
practicing voluntary- simplicity would be frugal consumers with a strong 
environmental concern and with a sense of .urgency. It is proposed as 
the most rational response to the current world situation (Elgin and 
Mitchell 19.77 5 200). More specifically, the underlying values include-' , 
material simplicity, the estab-lishment of human-sized living and working 
environments, less dependency on complex in£itltution& .^through aelf- 
determination, ecological awareness, of the Interconnectedness of people 
. and resources, plus emphasis on person&l growth (Elgin ahd Mitchell 
1977:208). It is hoped that through voluntary simplicity a post- 
extravagdnt "wea^ it out and make it do" society will emerge and 
replace the "throwaway society" (Shane 1976:254). 

Appropriate Technolofey . Appropriate technology is a term that usually 
refers to E, F. Schumacher's ideal of "technology that xd.ll employ lots 
of people, be gentle in its use of scarce resources, and serve the human 
person instead of making him the servant of machines" (Wakefield and 
Stafford 1977:72). Schumacher, a British economist, .made the point in 
Small is Beautiful (Schumachar 1973) that "low" or "intermediate" tech- 
nology-is more appropriate than highly developed technologies, at least 
in some situations. These lower forms of technology have also. been 
referred to as "sdlf\elp," "democratic," or "people's" technology. 
• In these the use of Indigenous materials and the minimal use of non- 
renewable' resources is important. 

Technology is the base of our modern structure. If we hope to alt6r 
any part of the superstructure (laws, rules, taxes, welfare, education, 
health' services ^ etc.) we must adjust this base to a level that is 
appropriate. Part of the current dilemma is that due to resource 
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scarcity or, allocation, the base of the structure has already been 
altered; we have altered the superstructure unsure or unwilling to 
make t.he changes required by the modified input in the foundation. 

Voluntary Simplicity- Combined vith Appropriate Te chnology « Current 
problems of our social system could' be reduced by combining voluntary 
simt^licity with appropriate technology to replace .the larger, more 
complex oo4ial systems of today. Public opinion and reaction appear 
to support; Elgin's and Bushneil*s hypothesis that certain events occur 
as a social system grows to extreme levels of scale, complexity, and 
interdependence. Individuals afe less. able to understand the Overall 
system; there ate a resulting reduction of public pdirticipation in 
decision'-making, a lowered acceaslbility to decision-makers, a dispro- 
portionate growth in costs of coordination and control, increased 
de-humanized interactions between people and the system, overall 
performance of the system declines, etc, (Elgin and, Bushnell 19/77:337). 
Examples range from university faculty meetings through city politics 
to meetings of the United Nations, The withering of the state espoused 
by Karl Marx has been replaced by the withering of public confidence in 
the doings of bureaucrats and politicians. 

Although the idea of voluntar/ simplicity is commendable, perhaps the 
American public will never actually support sucli an effort on a large 
scale. But 1975 data gathered' by pollster Louis Harris did report 
that: ' ■ . 

92% of Americans arc willing to eliminate annual model, changes 

for automobiles; 
91% are willing to forego meat for one day a week; 
90% are willing to do away with annual fashion .changes; 
62% are willing to reduGe the,.^unt of advertising; 
73% are willing to wear old clothes until they wear out. 

(Elgin and Mitchell 1977:209) 

Anticipatory Democracy * There, would seem to be a necessary counterpart 
to the combined forces of voluntary simplicity and appropriate techno- 
logy, namely, anticipatory democracy. A bureaucratic view presents a 
society that is currently too complicated for the ordinary citizen's 
level of comprehension, and therefore the decision-making process ought 
to be entrusted to the political leaders who are advised by experts. 
On the other hand, a populist attitude of anti-lntellectuallsm and antl- 
expertlsm holds that the experts and politicians have let the people 
down. Toff ler, suggests a compromise road In which decisions are nelt^her 
too difficult nor too Important for the public's Involvements but rather 
one in which decisions are so important that the public along with the 
experts and the**pollticlans needs to be involved. This new mode of 
planning involving the fusion of expertise and democratic social control 
has been labelled '•anticipatory democracy" (Toffler 1970, 1976). 

Anticipatory democracy is not Just a vision of tomorrow but an experi- 
mental reality in a number of states. The oldest existing program is 
"California Tomorrow," Initiated in, 1961, Like successor programs, It 
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strove for the education of participants, the generation of new infor- 
mation, the designling of alternative futures, as well as developing , 
and- commundcating this consensus in the form of recommend-ations to 
policymakers' (Bftker 1976:262).^ Washington State's Governor Evans 
integrated material from his "The Alternatives for Washington" program 
in 20 of the 30 pieces of legislat,ion that he recommended to the 1975 
legislature (Baker 1976-: 265). Technology offers, a number of ways to 
increase the input of individuals in their own government. , Perhaps 
the most ambitious, of these is the attempt to locate an electronic 
Voting device in every dwelling so that any citizen who so desired 
could watch political debates, perhaps obtain air time, and certainly 
vote on each isfeue publicly debated, ' • 



Behavior and Life Styles * ' . 'o ' 

As we look specifically at behavior and future life styles, the key 
issue that affects every other dimension of life is the balance or- 
imbalance between labor and free time. How hard one -wprks to survive, 
what one deceives from work, and how much freedom there is in free 
time are influential, if not determinative, factors in such matters 
as family relations, marriage,, divorce, gc!ographix:al and upw;ard 
mobility, religious practices, educational growth, not to mention the 
amount of natural resources consumed or altered. 

Primitive 'people appar©nt,ly make little if any distinction between work 
and Ifalsure (Kando 1975). Studies of Eskimo, Amei^ican Indian, Central 
African, and Australian Aboriginal culture have shown that these 
intensely tfcadltlonal cultures appear to do a great deal of playing* 
even when searching for that one coipmodity without which their lives 
could not be sustained: food. An anthropologist who lived amidst a 
South American primitive tribe for two years said that' translated into 
our terras, the primitives might be said to engage in what we would call 
"work behavior" for a maximum of 30 hours per week. Attendance at^, 
festivals and tribal activity seemed to have an obligatory character 
we- might associate with mandatory faculty lunches or cocktail parties. 
At the same time, raising of crops, hunting or fishing had ritual or 
deliberately comic acpecta to them that had nothing to do with the 
"business" at hand, . 

We have an image of our primitive forefathers working terribly hard, 
whila we live in a ccaparative leisure society. It seems clear that 
while .-patricians of Greek and Ronan society labored very little and 
enjoyed a leisure based upon the coerced labor of slaves, the general 
lot of people throughout recorded history has not been .f»ll that burden- 
some (DeGrazia, 1962). The first thing that civilization appears to 
embrace is the development of labor-saving devices, such as wheels, 
mills, and yokes ^ To compensate for the drudgery and harshness of 
JLabpr, every primitive society appears to have celebrated ritual holi- 
days with a* fair amount of frequency, DeGrazia notes that in medieval 
society, as many as 180 of the days of the year were npn-work days, 
because they were Sundays', religious holy days, or regional holidays, 
Medieval society exerted a minimal impact upon the environment. Could , 
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we reduce our environmental impacts altijilarly by reducing the productivity 
of goods and services and, like the middle ages, turn to less consumptive 
activities such as worship and festivals? 

The celebrated work ethic seems to have had its birth in the Reiiaissance 
with fierce, competitive pride of clv^.c craftsmen; its theological ju8ti*» 
fication came with the writings of Luther, Calvin, and the counter-' 
reformers of the sixteenth century, who saw in labor a safe way of 
serving God. Its economic credentials did not arrive until the eighteenth 
century with the development of .industrialism. It is this heritage we 
have lived with for the past two centuries, and it Is this "work-ethic" 
that has esteblished the hegemony of Europe and America, It has proved i 
difficult to impose that work ethic on Arabic, African, or Asian peoples. 
Fritain*s troubles lately have been assigned to the waning of the work- 
ethic, and one writer has even spoken of the British "revolution of 
falling expectations." Perhaps it is ecologically time that our wbrk- 
ethlc, which has translated into an ethic of "search out and destroy 
natural resources," should.be replaced by an environment ally^oriented 
leisure ethic. What are the chances for such a leisure ethic? 



As we have technologlzed our World, the c^jfiventional wisdom says we have 
decreased the number of hours necessary for work~tO"earn-afliving and 
increased the amount of free time. In the sixties, it was fashionable 
to speak of the coming leisure boom: analysts of the cOunter»-culture 
Suggested that flower children would be pandemic in a society that no 
longer valued or needed work (Kando 1975). The cultural- changes America 
underwent in the post~war years were tied to a supposed decrease in work- 
ing hours, accompanied by an increase in hours of idleness, vacation, 
leisure time. 

But the evid-ince of the Bureau of Labor Statistics does aot support 
these supposed gains in leisure. The average work week for full-time 
workers was 48,4 hours in 1948, 39.6 hours in 1970, and 39,4 in 1978. 
If anything, the number of hours of fulltime people in the service 
sectors of the economy has been increasing in the decade of the' seven- 
ties, with- the average working week of white-collar workers adding up 
to 45,2 hours. 

We have had a marked increase in the number of' part-time workers— -many 
are nothers who return to the labor pool"- and we have had an increase 
Jn the' number of three-day weekends, as well as in the number of annual 
vacation days. It Is tof) early to know for sure the effects of post- 
poning mandatory retirements to age 70, but .preliminary reports from 
major companies IntKcate that the trend to early retirement has hardly 
stopped to draw a breath. Economic and global political changes of the 
coming decade Vlll have more to do in establishing the average age of 
retirement than will Congressional legislation, 

If anything, the changed that have occurred in the world affecting 
domestic finance 'have tended to increase jthe total number of hours 
worked per week per family. The biggest story in the labor market 
today is the increasing presence of women in both the career, profes- 
sional marjcetij and in the pink-collar arena, For many families, it is 





a matter of not being able to afford not being a two«caj?eer family. 
In Some AO percent of cusea, the reason for the housewife returnlnjg 
to work was "to make ends tneet*'' But the real Issue here is not so 
much the maintaining of the high standard ^of living, as the pursuit, 
of a standard of high living, American workers have sought increased 
wotk so as to be ablei to, Increase expenditures in leisure* Simply put, 
rather than accepting increased leisure tlme,^, the average After lean 
prefers to make more money- so as to be able to spend more In the avail- 
able hours of leisure, T?hat trend may be coming to an end, as John 
Peere workers reject overtime in favor of protected and work-free 
Satujrdays (Washington Post , front page, April. 21, 1979), 

* » 

Paradoxically, while work time Is expanding-, so is expenditure of time 
in leisure. In- each year in the 1970s, Americana spent a larger per- 
centage of their real Income for leisure. Leisure spending zoomed 
from $60 billion in 1965 to $180 MUion in 1978 ( U.S. News and World 
Report i, 1/15/79, p, 41), Rising costs seem not to have dimmed the 
coiivlction that vacations and recreation arc wU essential, deserved, 
and vital part of the good llfte. Some suggest that the boom in 
leisure spending is an attempt to compensate for the losses felt in 
political prestige or economic dominance. 

While National Parks and National Forests claimed an average of one 
visit each for each American in 1977, the real Increase In' leisure time 
expenditures has been much closer to home. Television may take up to 
half the total leisure time of working families , the avferage adult 
watching television 17 hours per week, with some adults Vatghlng tele- 
vision more hours each week than they work, and sqme adolesce^rts~irogglng 
as much as 50 hours per week. 



While leisure time — at least 70 percent of it— is spent in the home, 
the past decade attendance at professional sports ^ theatre, symphony, 
horse and car racing, have all increased dramatically. The paradox is 
that Americans want and expect more money (for the sam^ level df produc- 
tivity)' so that they can Increase their expenditures on the good things^ 
in life. The cultural revolution needed here is simply the discovery, 
In 'the words of an old aong, "that the best things in life are free." 

At ah earlier stage Ipi American history, leisure was the force that 
not only bound the family together, but developed a sense of community 
and regional pri.de. Leisure, like work, has be'come Intensely lndivl<l- 
uallzed today. Instead of coming together for cardo, quilting bees, 
county fairs, church suppers, Americans now head off to their own 
private TV s6t, their solitary jogs, or a trip to the shopping mall, 
alone, or with one or two members of the family. The leisure revolu- 
tion in America today is centered in the privatization of experience. 
Ninety-nine percent of homes have TV, and over 40 percent have two or 
more. Commercials have tried to convince us that. watching one program*' 
while taping another is the best way to prevent family feuds. 

Work has been the central life-focus for most Americans, ^This is most 
obvious among prof esslonals— businessmen, doctors, teachers, lawyers, 
etc, But it has also been true for factory workers, plumbers, electri- 
cians, and truck drivers. 
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A majority of working Americans today indicate not only that they have . 
some decree of job dissatisfaction, hut also that their work is not 
their major life interest*- ifl'or many pepple in th« recent past, rais- 
ing a fatoily or being part. of the family iaa bfeen the central life 
interest, with working for that, family being an Inseparable part of 
that identity and comroitqent. What has happened in America in recent 
times is an unhappy combination, oi^ the weakening of family ties, a 
loss of sense of belonging '^to a particular job or. carreer, and a fall- 
ure of any other Inst 1 tut ion to assume the power that- family, church, 
civic pride, employer once held for Americana, ' 

Can changes in leisure effect- that kind of cultural, revolution that 
will bind- a society together, in the face of sweeping changes in 
technology, politics, and economics? Can such' changes in the societal 
superstructure compens^t^ for changes in resource base atid the^techno* 
structure? - 

The report of 'the Carnegie Commission on the future of public televi- 
sion. Issued in .January, 1979, offers the most sensationally optimistic 
hot»e that has been heard for a long, long times 

Ataerlcans have the capacity to rebuild th€»ir local communities, 
t]^±t regions, and -indeed their country, with tools no mpre 
formidable than transistors and television tubes. They need 
only to want to do so intensely enough to create a public tele- 
communications system that will bring it about. We remember the 
Egyptians for the pyramids and the Greeks for their graceful 
stone temples. How shall Americans be remembered? As 
' exporters of sensationalism and ^Slaciousness? Or as builders 
of magical elejitronic tabernacles that can in an Instant era^e 
the limitations of time and geography, and make us into one 
people? 

-(Quoted in The Wall Street Journal . 2/2/79, p. 13, under the 
heading "Leisure and the Arts"). 

Television-, more than any other medium, does make us one people, and, 
true to Aristotle's demand for a democracy, does enable all the citi- 
zenry to participate in public spectacles and public affairs. But, 
unlike the polls of Aristotle, our 'participation is comparatively 
solitary, without that challenge and excitement of personal contact, 
without that feeling that ore person's presence can make a difference. 
Even holographic Images are -not the same as physical presences; a 
meeting by holographic TV will never have the same appeal as the tac- 
tile sensations provided by physical presence, nor will it present the 
same 'stimulus to on-the-spot change in thinking and proprio- 
perceptions. ' 

What technology has wrought in modern America Is essentially the 
privatization of human experience. Perhaps the reason for the steady , 
climb in the divorce rate is related to the changes in personality 
which occur to people bej:ause they are essentially private selves, 
while marriage is at least a union, If not a fusion, of two personal- 
ities. Such a union or fusion may have been easier to effect in 
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traditional aocietlea dominated by large famlllea in which peraonal 
identity was largely interpersonal identity, when from an early age ' 
people learned to function as members ot a group as well as responsi- 
ble individuals. 



S cenarios for Future Leisure Behavior 

T „ , • .... 

Three scenarios encompass the likely possibilities for future leisure 
behavior, ' 

I, ' Cerebral-Autonomous « This scenario emphasizes the increasing pri- 
vatization of personal experience* _ Other people will become less and 
less necf^ssary;. The home computer will do our shopping for us, the 
hdme entertainment center will provide a complete list 'of diversions 
from -Sporta spectacles, to musical' masterpieces, to magnificent trave- 
logues (after all, who wants, to travel to see areas of scenic beauty 
if they aVe always overcrowded; and besides, having only camera crews 
there dticreases the environmental damage). Even' the feelings of sexual 
gratification can be privatized, as those centers of the brain wliich 
are responsible for sexual pleasure can be stimulated at will by 
electronic devices. In this scenario, ^actual personal contact would 
be so minimized as to make a government" legislate forms of procreation, 
lest the human race perish. 

This pairadigm represents unecological self-realization, for it de- 
emphasizes the interrelatedness of people. It would likely be 
resource- Intensive, for it would emphasize tl^e subjugation of the 
physical environment ijo private human experience, " , 

H, Sensate-Aeathetic , this scenario presumes a still greater use of 
technology to promote actual experiential behavior. Just as the trans- 
portfiition age has enabled people to travel to remote parts of the globe 
or to enjoy distant experiences, so all technology could put us in 
greater contact with our lenses and with other human beings. As 
stnreo reproduction has helped- audlophiles to enjoy ever greater 
nuances of sound, and has in fact created rather remarkable communi- 
cation networks, so work and leisure might be "re-tribalized^" or •'re- 
sensationalized," as people become aware of the feel of things, of the 
rewards of human contact, of the excellence of the finer human emotions. 

Although this scenarit)* would emphasize Interpersonal human contact and 
physical quality of human experience, it is nevertheless unecological, 
or it would stress the utilization of materials to promote the scope 
and intensity, of human experience, 

III, Numinal-Social , In this scenario,^ we have something of a replay 
of the Aristotelian ideal of leisure as the cultivation of mind and 
spirit, coupled with the Platonic ideal of leisure as dialogical, as 
time for thoughtful conversation and inspiring human contact. The 
fulfillment of human potential In this scenario attempts to maximize 
the fullest use of the highest human faculties— thought and love— to 
encourage a life style in which refinement . a based on education while 
■ Interpersonal contacts are based on the kind of self-interest in which 
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human belnga are seen to be the greatest sources of human stimulation* 
and human aatisfactloni 

This scenario combines the ethic qf self-realization with the ecologi'- 
cal ethic, for.it emphasizes the human potential for intellectual and 
affective states and could be minimally consumptive of natural 
resources. Ancient Greek society reached a peak of human refinement 
and civilization, while consuming less than 3 percent per person of 
the energy consumed by modern "civilized" Americans. 

Greek society offered a leisure ideal based on thought and personal 
contact. Medieval European culture, with its notion of the "coihmunity 
of saints," proposed a leisure ideal based on worship and mutual obli- 
gation. Modern culture has been much more confused in its presentation 
of leisure ideals. . Perhaps this is because we area pluralist culture 
and no one ideal can hope to 'persuade more than a significant minority 
of the people. 

All three of these scenarios may come to pass. The real question is, 
which one will dominate? America seems adept at spawning a healthy 
abundance of leisure life" styles. Entire leisure cultures have been 
built around mobile homes, backyard swimming pools, vacation homes, 
annual trips to New York City, Las Vegts, or other urban attractions. 
^Camping has its own liisure culture, but the call of the sports con- 
test is at .least as strong as the call ^of the wild. Given the 
paraphernalia of sports ejquipment pa&t decorates most American garages,, 
one might determine we were the most outdoors-oriented culture in world 
historyl 

Each of these three scenarios may exert its Influence upon each of us, 
at different stages of our lives. Perhaps the salvation of American 
culture lies in its very capacity to generate a ^reat many life styles. 
After all, evolutlouarlly, those forms of life that proliferated most 
diversely enjoyed the highest survival rates. Instead of hoping for 
the exclusive predominance of any one life, style, perhaps the idea is 
to maximize the potential of each respective, and respectable, life 
style. It is, of course, th6 hope of the authors of this paper that 
the best from each of these three scenarios may be actualized, and the 
third scenario have a much greater dominance than it currently enjoys. 



E ducation 

Which of the previously mentioned scenarios materializes will partially 
depend upon the type and manner of education that is and will be avail- 
able in the future. Current world educational systems are Inadequate 
In numbers, content, and methodology. Major changes will not occur 
unless the needed financial support results from asslgnlhg appropriate 
priority to education. In 1977 the world spent 7 percent less on edu- 
cation than on military expenditures (Riturlst 1977a: 397) . During the 
next ten years these inadequate systems must somehow absorb an addi- 
tional 250 million children (Sivard 1977), 
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Knowledge and service are reported as becoming the core activities 
of American society (McHale 1976), Fifty-five percent oF^the . work 
force is already , in the information business (Coates 1978) ♦ Tradi- 
tional education may be too inflexible to meet the changing needs, of 
American society. Private higher " education Is projected as playing 
less a role in the future due to escalating costs. By the ;ear 2007, 
89 percent (1,330) of privately supported institutions Td.ll have closed 
their doors or have been converted to public support. The surviving 
private ii^atl tut. ions probably will )>e those that had a 1974 endowment 
that exceeded $3,700 per student (Pike 1977:373). "Public higher educa- 
tion could have a student incisease of 58 percent by the year 2007. 

We may, of course, dri;.>tically reduce the nuinbers who go on to higher 
education. Currently, the greatest demand is in business and englneer^- 
ing programs, while liberal arts enrollments are lagging along behind. 
From the viewpoint of the third scenario, we might hope for an even<- 
tual increase in liberal arts programs, now reco^lzed as , civilizing 
pursuits, ^ 

Educatldn should take on a broader tneaning and be available In a variety 
of settings. It should provide a variety of mentors, arrange opportunl- 
t4.e8 thaft make learning a lifelong process, and orient itself much more 
towards the future (Sllvernail 1977:376), These changes suggest an 
emphasis on "learning how to learn" which appears more compatible with 
the future where "many' jobs will become obsolete so quickly that no ono 
will think in terms* of career education but rather of a lifetime of 
multiple careers" (Abbott 1977:28) • Many environmentalists have a 
future orientation; it would seem natural for many, if not most, 
environmental studies programs," whether in public schools,^ colleges, 
or graduate schojols, to be in the vanguard of futures-oriented durriculat 

The one drastic educational change that must occur across the board 
refers to the time orientation of education. All our "knowledge" and 
all our "experience" is of the past, and our education tends to 
reiterate the past. All stages of education must emphasize a futures 
orientation. The past, must be seen not as an entity to be studied and 
dissected, but as a guide to the future. The authors of this paper 
propose an ethic that is ecological and self-reali2atlonal, set in the 
context of a culture that seeks' the cultivation of the mind and spirit. 



Conclusion 

The next decades will certainly be ones of transition; the question is, 
what are we transiting towards? Some people have become pessimistic , 
since their post-war desire for each year to be a '"peak experience", 
(materially speaking) has not and cannot occur. Othefp have developed 
cautious optimism for humanity's impressive record of cop4.ng wltli 
previous problems, reforms due to increased social conso^iousnes^, 
improved ability to use science and technology more wisely , and from the 
recognition that past trends, do not necessarily dictate human destiny 
(Sllvernail 1978:375). Herman Kahn sees-only two things that can keep 
thv oviarall prospects of the world, from being basically favorable: 
the possibility of nuclear war and the possibility of misunderstood 
technology (Kahn 1975:291) i 
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Raymond Fletcher, a member of Britain's Parliament, commented that 
tjlie alarming symptoms that arg^ so frightening to people "may be birth 
symptoms instead of death symptoms" (Futurist 1976sl07X, Wnile it is 
provocative to have scenarios for the future tl^at paint disturbing . 
pictures, it is imperative to have Images of a golden age, for people 
may be moved to work to bring that about. Every human being stands in 
need of having an image of the future that he or she wishes to bring 
about; it is the task of the environmental educator to invent and 
propose Images that are ecological, self-realizatlonal, and promote 
the cultivation of the nobler, less , materialistic, less consumptive 
aspect^ of the human personality. 

*■ .... * 
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ENERGY, ENVIRONMENT AND SOCIAL CHANGE ^ 



V Thomas Detwyler 

Abstract . CHaea of enevgy and enviroment are aggrat>ated hy ..aovpovate 
aapitaliam and' ruling alase domination* Obeeaeion i9ith ahort^term 
eaonomo gnowth and private 'profita drivea two typea of poaitive feed" 
baok loopi identified here.aa the '^usineaa^aa-uaual" .and '"liberal" or 
Heohnofix" modela. Tranaition to ateady atate (negative feedbadk^^ 
dominmoe) ia inevitable^ but hazardoua. Bioteahnio tfoentralization . 
and partioipatory aoOMliam- would cultivate d aooiety \bhat not only ia 
auatainabte, but al^o^a agreeable and equitable* fki^a entdila funda^^ 
mental political and economic changea. At preaent, corporate capitaliam 
obatmcta pvogreaa, auuaing environmental degradation and waste, of 
energy; thia ia exemplified by the aa&e of American ground tranaporta^ 
tion, and General Motora* role in it, 



PART 1. THE CURRENT CRISIS OF ENERGY, ENVIRONMENT AND SOCIETY 



A. The Crisis System: Introduction , 

Today no one can seriously deny that humanity is enmeshed in a net . of 
compounding crises. In America, widespread recognition of this '^crisis 
system** 4ate8 only from tlfie early 1970s, Until then attention was 
periodically focused on seemingly separate problems such as environ- 
mental contamination by pesticides (Carson 1962) and population growth 
(Ehrlich 1968). Th e Limits to Growth (Meadows, et al . 1972), despite 
disagreement over its methods and conclusions, stimulated ^awareness 
that humanity's problems ajre tightly interconnected, and, 'more impor- 
tantly, that attempts to* solve single problems may simply create greater 
problems elsewhere in thje crisis system. Hence, an Integrated or 
holistic or ecological . approach to understanding and solving "a crisis", 
is recognized as necessary. Appropriately, some environmentalists ^ow 
are striving to create a broader science of "ecology" which xd.ll embrace 
the totality of man's relations with. his physical and living environment 

A notable featpre of our attempts to deal with the crisis complex is the 
Increased depth to which we are probing environmental issues and prob*- 
lems, in order to determine basic or fundamental or radical causes. 
Satisfaction with determining and treating proximate causes is giving 
way to a shattering disillusionment as "treatments" exacerbate problems 
rather than Improve them* 
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The deteriorating situation cannot help but spread and reinforce the • . 
view that economic and polltlCjal values ar;e root forces driving the 
crisis deeper. Of course in Ainerlca, those who control the go,vemment 
and populace (i.e., the ruling class) profit most from the exii'sting 
arrangement, and hence desire. to keep basic causes hidden, The ruling ^ 
class dominates public ideology, manipulating information to' forestall 
and contain radical analysis (Domhoff, 1978, Chap, 5), The fact , 
remains that basic solutions reside only in the obviation of{ basic = 
causes, and thls-means that there must be structural change in our 
political-economic system. 

This paper focuses on the energy and environmental threads of the crisis 
system-«-two of its most critical physical components* But the se4rch 
for basic causes must go beyond the "sciences" of energy and enylron>" 
raent to an exploration of the economics and politics of these subjects" 
(fields that may be called "political ehei^getlcs" ^nd "political geology"). 
This approach reveals that.capltallst economics, especially in its prfesent 
advanced form of corporate capitalism, is incapable of lisolvlng the energy 
and environmental crises,. The heralded potential of capitalist economics 
to "Internalize" costs of energy and ehvironmerit, thus solving crises; is 
hollow. Focus on such technical "solutions" neglects energetic and^ 
environmental reality and also averts attention from values and prac- 
tices that, although Vital for survival, are inimical to the capitalist 
system (Edwards", et al . 1978; Odum and Odum 1976), 

It should be emphasized that this paper is designed as a b,road explora- 
tion with two major objectives? (1) to elucidate the above thesis 
concerning the dynamics and basic causes of th^ crisis system, and (2) 
to sketch the characteristics of an alternative, steady state society, 
"and suggest processes for, and obstacles to, > attaining them. Specifi- 
cally, Part 1 ^describes the dynamics an.d some basic causes of Che 
current crisis. Part 2 discusses the inevitability of transition to a , 
steady-state society. Part 3 outlines characteristics of steady-state 
society,' especially energy And environmental aspects. Part 4 discusses 
barriers to smooth transition, especially capitalistic polttical/econoffiic 
institutions, using the example of ground tran'sportatlon in America, 
Part 5 concludes with a very brief assessment of prospects and necessary 
processes for a smooth transition to an equitable, sustainable future. 

The remainder of^ Part 1 briefly addresses these questions in turn: Vlhat 
are major characteristics; of the crisis system. Including its dynamics? 
What are the fund^ental causes of the crisis system in America, includ- 
ing first social values and then the power mechanisms for exercising 
and reinforcing those valyifes in the ecosystem? And finally, how do 
both conventional -and liberal "solutions" tend to feed crisis? 

B. Characteristics of the Crisis Syst em ' 

Some key characteristics of crisis system society are listed in Table 1, 
Such a society is also sometimes referred to as d hard technology society 
(J. and R. Clar^te^l972) or as an energy- intensive society, because the 
features of technology and energy are so pertinent. 

^ * 
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TABLE 1 

Some Characteristics of Crisis System Society. (After Janine ' 

and Robin Clarke, 1972 J \' 

*t 

1. Ecologically unsound ' ^ 

V 2. High pollution rate ^ 

3. Alienation from nature . ' 

4. Highly destructive to other species ^ 

\ ■ . , ■ 

Complexity and Scale ^ 

5. , Positive (deviation amplifying) feedback dominates 

6. Short«term view 

. 7^. Functional for limited time only ' . • 

S, Centralist » ^ 

9. City emphasis K 

10. World-^lde trade ^ 

lie Small units highly dependent on others ' . 

12/ Atomistic analysis predominates ^ 

! 13. High specialization 

14. Singular solutions to technical and social problems 

15. Operating modes too complicated for general cdmprehenslon 

Science, Technology and Resources ^ 

'\ ■ ■ ■ ' 

16. Large energy input * . . 

17. Nottrenewable energy resources important 

18. One-way use of materials * 

19. I4ass production \ 

20. Technical boundaries set by wealth ' , 

21. Technology liable to mls*-use 

22. Technological accidents frequent and/or serious 

23. Science and technology alienated from culture . * 

24. Science' ana technology performed by specialist elites 

25. Science and technology dlvorded from other foirms of knowledge 

26. Curative "medicine'^ 
^27. Agricultural emphasis on monoculture 

28. Food production specialized Industry * . 

29. Technical goals valid for only a small proportion of the globe 
^ for a finite time 

Culture (including Work and Economy) 

30. Growth-oriented economy 

31. Narrow economic criteria predominate 

32. Capital intensive 

33. Quantity criteria highly valued 

34. Emphasizes material production 

35. Destructive of local culture 

36. Innovation regulated by profit and war 

37. Individual '(private) satisfaction emphasized ^ 

38. Strong worl^/leisure dlstinctlpn 

39. High unemployment '\ 
ij AOt Alienates young and old 

;RJ[C ^1- Strongly competitive Tj- ; 



Many "of the cited characteristics are, interdependent, even mvj^tually 
reinforcing. A look stt a key .thread in the crisis system, einergy, " 
'illustrates' this point. The present energy path of the United States, ^ 
base'd on increasing use of nuclear power and' other high technology v ' • 
such as synthetic fuels, involves the foll.owing consequences, for 
society (after* Lovins, pp/ 57-58 in Barney, 1977; numbers in parent- 
theses denote characteristics in Table 1) t • ' , • 

- A huge coimnitraent of monetary Cjapital (32) and energy capital \^ 
(16, 17)} 

A great concentration of economic and political power C8) n 

H , Si'"* 

- Further concentration of industry in and near major cities (9) ; 

» A need for. central authority to impose big energy facilities and • 
their perceived risks' on people vho want neither (15,21^ 23, 35) j • 

- A tendency to make patterns of energy end-use conform to, the 
needs of the source of supply rather than to people's needs 

(34, 36); , , 

"• Isolation and alienation of energy users from an unaccountable*, 
elite who supply, price,, and regulate the energy (11, 20", 24);' 

- Reliance on a few adventurous high-technology devices whose 
technical and economic success is speculative (6, 14^ 29, 31); 

- Uncertainty about the ability Of unproven pafety systems to 
prevent catastrophic accidentfi (22) ; and 

-Production of nuclear materials which, in the hands of terrorists, 
could result in mass destruction (21). 

The interlocking of such characteristics i-t not accidental. Rather, it 
has ariaen naturally during the deve.lopmenx. of the crisis system, the 
dynamics or which are considered next, 

. " t ■ 

C. Dynamlcg ot the Crisis System 

System dynamics refers co the way In which a system behaves through time* 
Feedback, causal structure, and delays are the most Important qualities 
of the crisis system. Systems analysis for forecasting should emphasize 
these qualities rather than dwell on regression analysis. 

In simple terms, most existing social organizations art)ji conventions were 
. structured in a period when energy wa^'^^ailable in apparently unlimited 
supplies and at insignificant prices. Material progress was facilitated 
by, indeed largely dependent upon, the conversion o^" ever greater amounts 
of energy (Cottrell 1955)\ For example, agricultural specialization and 
outer-dependence in the U.S,. food system fadvg.nced by agribusiness) has required 
vastly-^ Increased use of energy and material for pfickaging, freezing, 
transportation, etc, ^ 
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As prcblems appeared^ most cotmhorily they were alleviated by applying 
mve "progress'*--frhat i8> some energy*«intenaive technoflx which was 
good for business all around • Such solutions depended oh growth |^ 
.especially growth in the use of resources, and on the exercise of 
, other qualities listed in Tab7e 1, Fnr instance, in part to solve the 
problems of human movement In increasingly large and congested cities,^ 
automobile production and road construction were expanded, 

' Poaitiive Feedback and' "Solutions" s 

. f * • 

Feedback is the feeding back^ of part of the output of a sij^stem as input o 
for another phase of operation. In a feedback loop the influence of att. 
element comes back to, itself through other elenients, Tw;o kinds of feed^ 
back loops can.be recoignized, positive and negative (e,g^ji Forrester 
1969; Maruyama 1963; Meadows, et al> 1972; Detwyler and iJlarcus 1972), 

Despite tremendous complexity, it is evident that the present' crisis 
system is dominated by positive feedback, ' Positive feedback is the 
phenomenon commonly referred to, as a "vicious circle," "compouhd 
interest," or, in the tei^ninology of cybernetics, "deviation aiaplifica- 
tion»" It should be noted that neither positive nor negative feedback . 
implies goodness or badness, Positive feedback reinforces the main 
driving force, causing change to snow-ball. All deviation genetated 
by a positive feedback loop is limited in degree or duration; that is, 
deviation cannot keep building indefinitely, and every positive feed- 
back loop eventually is destroyed. Thus, all positive feedback loops 
are inherently unstable. Commonly, the loop collapses abruptly, but 
sometimes there is gradual emergence of dampening mechlfiftPS^s and smoother 
transformation to an equilibrating, or negative, feedback loop. 

Many of the crisis system qualities listed in Table 1 tend to reinforce 
each other through positive feedback processes. In a high-energy, high- 
technology, capitalist society two general kinds of positive feedback 
loops predominate. 

a. The Conventional Widsom or Business-As-Usual Model 

The first kind of positive feedback loop. Type 1, may also be called the 
"conventional wisdom" or "business-as-usual" model (see Figure lA) . In 
this model the dominant human actors are motivated mainly by short-term 
private profits and economic growth. That is, action is predicated 
primarily, on qualities 30, growth-oriented economy, and 31, narrow 
economic criteria predominate, listed in Table 1. Environmental and 
social stress— initially dismissed as "economic externalities"— result^^ 
and stimulates the treatment of stress symptoms with whatever has con- 
vent ially worked. Treatment is limited to symptoms because the short- 
term view and the seeking of private profits nearly always preclude basic 
treatment. Upon treatment of the stress symptoms, the level of immediate 
stress declines, and the degree of concern about the problem also 
declines, leading to further problem- inducing actions of the initial 
sort (based on short-term profits and economic growth) ♦ In this vicious 
circle the short horizon and narrow economic criteria that guide the 
dominant actors stimulate the build-up of environmental and social crisis. 
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Figure l,':>r^Type 1 Positive Feedback Loop'; (the "Conventional 
Wisdom" or "Buslness-As'-Usual" Model). A. General 
mode\. B. Automobile culture example. 
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Today, the operation of'^thls aodel exacerbates economic as well as 
soqial and environmental^ stress because^ typically ,1 the conventional 
treatments ar<^ energy'' and resource Intensive r 

A more specif Ic example of the. Type 1 model Is ^shown in Figure IB, It 
helps explain the runaway growth of automotive oUlture in'^Americat In 
thl9^case, brislness-as-'usual haa^ led to traffic congestion, for which 
th^ obvious treatment has beenij^further road-building. This momentarily 
eases the level of congestion^ thus allowing further growth of the auto 
culture. Despite a long list of serious ills produced* b^ the auto 
culture»--*problems that .g/enerally have been intensifying over more than 
50 years-'^the private, short-run, economic prof iters frpm the auto culture 
have held sway. (The mechanisms by which such dominance is maintained 
are discussed in Part 4^) This example of business-as-usual positive 
feedback is widely recognized as , the ^Vhat's good for General Motors is 
good" for America" syncjromd; however;, the circle of: major prof Iters/ 
promoters should be more widely drawn to include Exxon, Firestone, All- 
state, the Teamsters, and others, . * 

b. The 'Liberal or Technofix Model 

The second common variety' of positive feedback loop. Type 2, la the 
"liberal" or "technofix" model (see Figure 2A) • As in the Type 1 models 
the dominant human actors usually are strongly notivated by economic 
growth and private profits, but here Innovationp especially ftechnological 
innovation, is an important value. Also, the liberal actor na^y have a 
somewhat longer-term and broader view of the world than does tnfe business- 
as-usual actor. Still, considerations 6t economy override those. of 
ecology and long-term equilibrium. . In terms of the qualities listed in 
Table 1, number 20, technical boundaries set by wealth^ and number 36, 
innovation regulated by profit and war, are Important determinants of 
action. In this vicious circle, actions based on these values stimulate 
eiivironmental and social stresses. But the liberal, bometimes seeing 
that conventional treatments do not work> proposes new "solutions," A 
new treatment may temporarily alleviate the targei^ed stresses^, but, ^ 
characteristically, it spawns further environmental .and social stresses; - 
commonly , if they are new stresses , there is some delay in recognizing 
them. This delay, together with the apparerit reduction in the original 
kind of stress, feeds further liberal and technofix actions; thus, the 
positive feedback loop is closed,, swelling both "progress" and new 
stresses. 

Figure 2B offers a more specific ey:amp1e of the liberal or technofix 
model* Here again the auto culture produces traffic congestion, but 
in this instance (unlike the Type 1 model), the liberal actor might 
prescribe mass transit instead of simply more roads. Adoption of mass 
transit would open roads, thus perpetuating both the "need" to travel 
and the auto culture. Typically, the introduction is thought to reduce 
congestion, urban spread, total energy spent in transportation, and 
total time wasted in transit. Hqwever, in the slightly longer run, 
mass transit may well exacerbate such problems, for it provides an addi- 
tional means, beside the automobile, of causing the above problems, which 
are associated with increased transportation per se. Here the liberal 
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Figure Z.-'-Type 2 Po&Icivti Feedback Loops (the "Liberal" or 
"TechnQfix" Model). A. General model, 
B. Automobile culture example. 
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"fi^olution'" flies in the face of the fundamental solutlo'h,- which Is to 
reduce the need to travel. This basilLc solution is almost unthiti\kable 
because it is 'inconsonant witb| so many of' the crisis system values 
(listed in T^ble Dfit estJecially cowtradlcts the profit motive of 
the Merican transportation industry , — " 

rt Is worth noting thrt the liberal model allows, even lustlfies, 
continuation of budlne88^a8<"Usual practices t albeit perndps at reduced 
rates of growth*. At the same time, a igiew approach is taken, new pro- 
fits are earned, -an4 "progress?' la credited- to the promotera^ — ^llius^^ 

both the Type' 1 and Type 2, taken either together or .separately, serve 
the Interests of the dominant class # " , 

In contract with, the Type 1 loop, Type 2 feedback is qualitatively ' 
dlfferent-<—lnvolvlng new treatments arid new resulting stresses; 
disaster (at least of old,, recognized aorts) Is delayed • . Because, as ' ' 
Lord Acton noted, small reforms are the enemies of great ones, the , 
liberal model may delay but does not present disaster. Rather, It 
spr-^ads and biillds problems, many of new kinds, in the crisis system t 

Debate in the United States aboyt what solutions should be employed, 
seldom transcends* the limited options *of the Types 1 and 2 models, 
Liberals will of ten disparage the "conservative's" conventional approach, 
and liberals y^ll often argue among themselves about just which technof Ix 
is best; But a systems and feedback viewpoint helps reveal that the 
differences usually are trivial. The buslness-as-usual and liberal^ 
models are both condemned by their common features, which overwhelm" 
their exaggerated differences. In today's world of ecological scarcity, 
both are' oriented disastrously toward economic profits and growth ^ toward 
often us6le88 production (instead of consumptive needs), toward techno- 
logical innovation' largely based on profits, toward' huge energy and 
material inf)ut8.' l^n short, both models tend to depend on and perpetuate 
the qualities listed in Table 1. Systems dynamics helps us ,to see that 
both models are dominated by positive feedback and hehce are unsustain- 
able^ The usual options, conventional and liberal alike, lead only to 
disaster. 

As We shall see in Part 3, equilibrium (negative feedback) requires a 
change in the criteria for action that are used by the dominant actors. 
Specif ically, a long-term ecological ethic must supplant the short- 
tetm, profit-maximizing and technof ix perspectives that drive today^s 
^ crisis system,^ ^ 

2. Shrinking Net Energy 

In the past, energy-intensive practices generally were successful in 
solving at least temporarily the problems to which they were applied* 
But yesterday's solution has become today's problem. Without cheap, 
safe, and abundant energy, most of the proposed technological solutions 
to the problems of growth evaporate. Resource scarcity, together with 
factors inherent In corporate capitalism, have increased energy prices; 
and increased environmental loading, ar<?ociai d with high energy use, 
has reduced both environmental toleranc .md the amount of work that 




Nature does for "free" ' (Odum and Odum 1976) , An example of the latter 
le the reduction by 10 percent of forest productivity in New England ; 
because of acid rain resulting from combustion , of vast amounts of 
sulf urous ^f uels lipwlndvfirom the region (Woodwell 197^4) , Thus," energy- 
intensive^'so'lutions" constantly become more costly both economically 
and environmentally, > ^/ . 

The use of high energy subsidies ^to "solve" our many problems has had 
^ts day. Tomorrow it becomes even less tenable* i'inite is finite. 
Because- of the net energy concept n% work, our stock of usable energy 
is even less than comrtionly supposed. 

The useful energy to be obtained from nonrenewable resources. Such as 
fossil fuels and utanlum. Is subject to diminishing returns through 
time.' It takes energy to get energy. And because we exploit the 
easiest-'to-get energy resources first, each subsequent unit .of .gross 
energy (e.g., oil in the ground) requires greater energy subsidy to 
obtain than did the previous unit, thus leaving less net energy ; 

Gross Energy^ - Energy Subsidy =^ Net Energy 



The tremendous growth of energy subsidy (per unit of either gross or 
net energy) Is suggested by the historical trend in the average depth 
of oil wells in the United States: 300 feet in 1870, 1,000 feet »in 
1900, 3,000 feet in the 1920s, and more than 6,000 feet today. The 
cost of drilling oil and gas wells (which is largely a function of 
energy subsidy) rises exponentially with Increasing depth (Cook, J.976, 
p. 121), Today, about half j:he petroleum produced In Texas la also 
consumed there as productlon-related subsidies ^ so hat at best net 
energy is only half of gross energy (Ophuls, 1977, p, 114), 

The dynamic of shrinking net energy means that the usefulness of gross 
energy reserves may be vastly overrated, In fact, a large portion of 
any given gross reserve will be energetically unexpioltable, though 
perhaps technically extractable. Figure 3 illustrates this consequence; 
beyond the "resource cutoff" line, the system is an energy sink requir- 
ing more energy as subsidy than is returned as net energy, For nuclear 
fission reactors a net energy yield Is doubtful If one considers all 
required energy subsidies (e.g., energy required for very long-term 
waste security; see Odum and Cdum, 1976, p, 181). Net energy return 
Is a critical question about many "alternative" energy systems, includ- 
ing those using oil shale, wind, and solar energy ( op. clt .. Chap, 11), 

The diminishing returns of net energy from fossil fuels and its larger 
socl"l significance were recognized several decades ago by Fred Cottrell 
(195j, p. 117) . 
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Figure Energy Dellviery from a Finite Energy Resource, . 

The difference between gross energy delivery rate 
and net energy delivery rate Is the subsidy that 
Is paid to develop the resource. (After Trans It ion » 
a report prepared by the Office of Energy Research 
and Planning, Governor's Office, State of Oregon. 
1975, p. 20.) 
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One of the propositions on which the theory of the ineviti 
ability of technologipal progress rests is the £dea that 
practically all the gains made by substituting high energy 
converter? for organic ones can be used to accumulate more 
such cohverters, capable of converting more energy » to he 
diverted into still more converters.,.. It is clear that '. 
only that portion of the surplus energy secured can be 
diverted to increase %he number of converters which "is not 

' required. to overcome the costs arising out of the changes 
necessary to secure the Increase* • If these coists mount * 

. fastei th^n surplus, regression is more likely than' progress. 

Throughout human history ^ until the past /few centuries, culture was 
supported prlraarily by organic energy. The biological basis for life 
In the past Is explained aptly by Odum and Odum (1976, p. 177) i 

Systems of vegetation have already developed ways of TnaKi*^ 
ttlzlng the concentration of solar energy from its dilute 
source to Qrganl6 matter. .. • For millions of years there 
has been natural selection f or ^the best system of cbnvert- 
Ing solar energy to chemical energy. The chain of bio«-* 
chemical machinery in plant photosynthesis has already 
been selected for maximum power. 

As we shall see, organic converters are also the major energy basis for 
future societies. 

.Presently, the world *s peoples convert energy at unprecedented rates 
(65.2 X 10l5 i^cal in 1971), and the great bulk of this energy (78,7 
percent) is from nonrenewable sources (see Table 2). Great variation 
exists between countries in the average per capita amount of energy 
converted (see Tiible 3). r Energy- intensive countr;les get larger propor- 
tions of their energy from nonrenewable sources than do lower«energy 
nations, making the former countries even more unstable than Isf suggested' 
xjverall energy consumption data. 

The realities of the late 1970s reinforce clarify Cot trellis 1955' 
views. William Ophuls (1977, p. 115) has presented one of the best 
summaries of today's energy situation, concludis:>g5 

The era of cheap and abundant energy is decisively over* But 
energy is the* llnehpiri of industrial civilization; as it 
becomes scarcer and more expensive^ so m'ust everything else* 
We have therefore come almost to the end of the industrial 
road characterized by grander high-energy solutions to the 
problems created by previous growth. Without the energy to 
back them up, such ^'sjolut leas'' iiwe become merely fantastic. 
The only genuine ^joiution is to begin a tranaition to a low^ 
energy^ . .civilization that depends prlrtiarily on flow rc^sources 
like ijolar energy for the routine m;Hintenance of life within 
the overall Imitations on energy use that are built into the 
bicmphere, , 
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"TABLE, 2 

World Ciraaum^Clon of Energy, 197 li (Affcer Cook^ 1976 ^ 22f>.) 



Nonrenewable 
Sources 



c 



Crude oil 
Coal fiind lignite 

Watuy:nl gas 

b 

Uranium 

Geo thermal power 

Renewable Sourceis 

Plant food and feed 
Dried dung 
Wood fuel 
Vegetable refuse 
Falling water 
Fish 



a 



F4nergv content 
(1015 kcal) 



22.7 

17 J. 

10.9 
0.55 
0,04 

51.30 



6.2 
3,3 . 
1,6 

r,6 
1.1 

0.06 



13.90 

ftT . ii , ' . V i ' <; .' r. x sy 

65,20 



of Total 



34.8 

26,2 

16.7 
0.84 
0.06 

78,70 



9.5 

5.1 

/A* 

0.09 r 

21.30 

ioa.00% 



a, 



Does not. Include feed for draft animals, 
^Calculated on b^sls of 17 percent system efficiency, 



"Calculated on basis of 14 percent conversion efficiency, 
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•^ABLE 3 

Average Per Capita Energy Conversion in Selected Cpuntrles, 
1974, (From United Nations Statistical Yearbook, 1975; 

published 1976.) 



Country 


- - - "T' 

Kliocalories/day i 


^ U^S.A. 


• P — . - - 

222,150 J, 




83,750 ' 

• i 


Japan ^ 


74,260 


American Samoa 


44,640 ; 


South America 


16,330 


China 


12,220 . 


Africa 


6,940 

• 


India 


3,890 


Western Samoa 


2,440 

u_w -n* 4-- '■"•'•^ 



PART 2. THE TRANSITION IMPERATIVE 



A* Limits to Crisis Growth ' ; 

Our examination of positive feedback loops has revealed that spch feed- 
back both dominates the present crisis system and is inherentljy unsus- 
tainable; Further, we have se^n how critical energy is in watiding off. 
If not solving, problems. With each additional Increment of growth other 
costs also rise inexorably: more materials (some of special ^nd'scarce 
kind) , more pollution (or demands for controlling technof Ixes^ , more 
human resources. The limits to meeting auch costs jre ultima/tely 
grounded in the earth's physical liJnits^ 

But a mere enumeration of the kinds of limits and the proble^is presented 
by each fails to respect the interaction and Interdependency between 
them. J.t is much more likely that the weight of the ^problfirtls in concert 
will cause collapse of the crisis system long before' the physical limits 
of any single fat:tor are met. , (Reductlonisra, rather than li^tegrative 
study, is one o^f the disastrous emphases of the crisis, systefti— Table 1, 
number 12»".which should be avoided.) Ophujs (1977, p. 129)- explains why: 

The combination of sectoral mlcrorproblems creates an almost 
overwhelming macro-problem, while... the solutions to the macro- 
problem as well as most of the separate micro-problems depend 
.-.a the questionable availability of a host o'f factors potentially 
in least supply. Thus the problems exacerbate each other, 
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The' political and social limits to our managing Nature will probably 
prove more critical than iiature^s litnlts* The downfall of the crisis 
system will most likely result from bur inability to understand and ' 
cope with the full ensemble of problems and- their interactions (see 
excellent' discussion by Rufus Miles, Awakening From the American . 
Dream 9 1976) . ^ 

The transition from growth to equilibrium la inevitable, not a matter 
of "cHdlce; 



B, T he Transition Phase 

The hypothetical path of industrial- civilization as it responds to 
various limitations is shown by the familiar S-cutve .(Figure 4jf for 
further treatment see e.g.. Meadows et al.. 1972; Salk 1973). Ophuls 
succinctly describes the important changes in the curve and their 
ma^or reasons C1977, p. 130): 

J: 

In the period A to B, the ecological and other resources are 
present in' abundance (at least potentially) and. , t accelerat- 
ing growth ensues, as it has during the last 300 years or 
more. However, eventually resources are no longer abundant 
enough to support further growth tacceleratlon] . • . . At this- 
point of inflection (C) deceleration begins; in the narrow 
transition zone (B to D) ... considerable further growth occurs 
owing to momentum, but the ecological abundance that fueled 
accelerating growth begins to disappear, and. . .various nega- 
tive feedback pressures, . .start to choke off further growth 
Beyond the brief transition period these pressures 1)uild up 
quite rapidly, and deceleration continues until equilibrium 
(E) is attained. 

The transit^iOn phase is most critical because in a brief time the basic 
dynamic switches from positive feedbajck to negative feedback or from 
'acceleration to deceleration. 

Crises should be expected during the transition phase ^ according to Jay 
Forrester (1973, p. 339): 

In all the social systems we have examined, from the simplest 
corporate subsystem to the most complex of world interactions, 
the greatest stresses and the greatest changes in social 
pressure come at the point where growth begins t slow down 
and equilibrium begins to be approached. It 1^ during the' 
transition period that turmoil is greatest. 

We are now in the difficult phase of transition from growth to equilib- 
rium. Our many crises attest to this fact-- pollution and ecological 
degradation, urban llls> food and populatoLon crises, energy and 
resource scarcity, rampant inflation, and various social problems 
[e.g., alienation, mental illness, violence, cancer, etc.; see Brown 
(1978) for a good recent discussion of our global illnesses associated 
with the transition]. 

56 





• \^ ' 



• ■ ■ 

. 0 




Figure A.-^Growth Curve of Induatrial Civilization. (For 

explanation see text; after Ophuls» 1977, p, 130.) 
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C, Eroslgn of Future Options 

V 

Although equlllbrluTO is inevitable, the type and level of steady state 
which we and Nature eventually attain is still open to some choice'. 
But the sooner we. adopt steady-state values, the greater will our Cand 
succeeding generations') latitude in choosing specific futures (see 
Figure 5). Early and. direct transition (I) may allow equillhrlum at 
a high level of material affluence. Delaying the transition in favor 
of turther growth will likely produce overshoot and' a significantly 
lower level of equilibrium (II or III), 

a 

In order to faclllt§t;.e a smooth transition, we must develop a goal, 
minimally identifying the major qualities and ^values of a steady state. 



PART 3. BIOTEqiNIC RECENTRALIZATION AND PARTICIPATORY SOCIALISM 

* \ 

Any equilibrium system of the future must be radically different from 
the present crisis system, for, by definition, a steady state must be 
dominated by equilibrating or negative feedback, The purpose of this 
part is to sketch some of the values and qualities, 'first 'physical 
and then political, that must be adopted if the future is to be agree- 
able and equitable as well as Sustainable. ' 

^ . \ 

A, Physical Organization 

Table 4 lists some characteristics of a steady state- society that may 
aptly be termed "biotechnic society,'* (Both, the term and notion come 
from work' by Patrick Geddes, Lewis Mumford, Peter van Dresser > and 
Robin and Janlne Clarke.) Essentially, a biotechhlc society is one 
whose technics are both life-enhancing and largely based on biological 
resources » These two qualities require that human activities and 
settlements be decentralized (at least relative to today's extremely 
centralized arrangements; see van Dresser 1973)* To avoid the conno- 
tation of extreme dlffuseness, Peter van Dresser has used the term 
btotechnlc recentrallzatlon ^ which more or less implies the physical 
and technical adjustments described in Table 4^ 

The energy basis for a blotechnlc society dictates a high degree of 
decentralization. The use of flow (renewable) energy 'wdll predominate 
this prominently Includes solar radiation, wind, and self-organizing 
biological converters of solar energy (forests, agricultural fields, 
etc.). The dilute and diffuse nature of these energy resources makes 
decentralized settlement and energy-use practices far most efficient 
(if not always mandatory); the extreme material and geographical con- 
centration of energy that exists today will be impossible (e.g., see 
van Dresser 1938; Mumford 1974; Odum and Odum 1976; Lovins 1976), 

A more general scheme (than those characteristics given in Table 4) , 
which if practiced would probably lead to much the same end as blo- 
technlc recentralizatlon, is "appropriate technology" as advocated by 
E. F. Schumacher during his last year (personal communication, 1977), 
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3000 B.C. 



1650 Present Future 



Figure 5.— World Economic and Ecological History. I: Direct 

transition, to high-level steady^ state. II: Belsted 
transition to lower-level steady state. Ill: Drastic 
overshoot with reversion to low -level equilibrium. 
(After Ophuls, 1977, p. 136.) 
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TABLE 4 



• Some Ideal Characteristics of a Bio technic Society, (After 

Janine and Robin Clarke,* 1972,) 

Nature 

1. Ecologically sound 

2. Low or no pollution rate ' . 

3. Integration with nature 

4. Dependent on well-being of other species 

CflmPlexitv and Sgale 

5. Negative (steady state) feedback do^^inaees 

6. Long term view 

7. Functional for long or all time 

8. Decentralist 

9. Village emphasis 

10. Local and regional bartering 

11. Small units largely selt sufficient 

12. Holistic (integrative) synthesis 

13. Low specialisation 

14. Diverse solutions to technical and social problems 

15. Operating modes understandable by everyone 

Sc i ence. 'Technology a^ d R&sc,n7;rt^u 

16. Small energy input 

17. Flow (renewable) energy use dominant 

18. Cyclic use of materials 

19. Craft indasTn?y 

20. Technical boundaries set by nature 

21. Safeguards against technological mis-use 

22. Technological accidents few and unimportant 

23. Science and technology integrated with culture 

24. Science and technology performed by all 

25. Science and technology integrated with other forms of knowledge 

26. Preventative "medicine" 

27. Agricultural emphasis on diversity 

28. Food production shared by all 

29. Techxiical goals valid "for all people for all time" 

30. Steady-statfe economy 

31. Ecological criteria predominace 

32. Labor intensive 

33. Quality criteria highly valued 

34. Emphasizes consumptive needs 

35. Compatible with local culture 

36. Innovation regulated by need 

37. Social satisfaction emphasized 

38. Weak or non-existent work/ leisure distinction 

39. (Concept of employment/unemployment not valid) 

40. Integrates young and oid 

41. Cooperative , 

60'/ ( 



He would judge the appropriateness of a technique for living by four 
criteria. First, does it help the poor (vs, merely enriching the 
wealthy)? Second, is it spiritually uplifting? Third, is it sound 
"naturally" (i,et, ecologically)? And fourth^ does it entail nound 
use of resourceful especially energy? Schumacher argued that we should 
not employ techniques except those for which all four questions could 
be answered af f irmatlvelyt 



B, Political Organization 

A biotechnic society, at least in theory, would have considerable lati*- 
tude in its type of political organization. Most commonly, the inherept 
importance of decentralization in a biotechnic society has led the 
advocates of such a society to espouse cooperative anarchism as a 
pol,ttical Ideology (e.g», Peter Kropotkln), Other biotechnic advocates 
may not make their political ideals exp^licit, but their writings often 
contain a strong flavor of constructive anarchism (not to be raiscon- 
I ' strued as nihilism) (e.g., John Ruskin, Mahatma Gandhi, Ralph Borsodi/ 
Peter van Dresser, Murray Bookchin^ E. F. Schumacher). 

William Ophuls (1977, pp. 225-232) has Indicated the necessary iiocio- 
political characteristics of any steady-state society, a list which* 
repeats some qualities in Table 4 (e.g., diversity, communallsm, holism)* 
and adds others (e.g., authority and 'morality) , some of which may con-^ 
fllct with biotechnic characteristics, 

The importance of politics in aiding or obstructing development of a bio- 
technic society— a subject of Part 4 in this paper— argues for explicit 
political, not Just technical and social, consideration. 

While cooperative anarchism ideally is consonant with biotechnic prac- 
tices, in the absence of universal altruism anjd in the face of ecological 
scarcity, broader collective consciousness and control is necessary. 
The anarchist model assumes a free economic market , .albeit usually 
with a local emphasis, which is assumed to compel ecologically sound^ 
economic behavior. Contemporary capitalism is also market based, of 
course, but held less accountable for its ecological costs. But in 
either case, because the play of market forces and individualism produces 
the tragedy of the commons, market orientation will have to be abandoned. 
Ecology must engulf economics. 

The ''commons," from local to global scales, can only be protected from , 
tragedy through the assured and continuing absence of a powerful exploit- 
ing class of persons. This Is a political precondition for an equitable 
steady-state society; it certainly is not sufficient for achieving such 
,a society • Ecological and humane vklues must predominate. Among the 
most significant changes would be material production to satisfy people's 
needs (rather than for profit) and a cooperative ethic r|copnizing 
people's responsibility to each other (rather than unequal and exploita- 
tive relations). Such a vision can be called socialism. Within the 
larger framework of agreement a desirable socialism would be democratic » 
decentralized, and Include participatory control for the individual/ A 

i 
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parti cipat ory aoclallst society would not magically remove all prob- 
lems. But it cpuld promote biotechnlc recentralisation while also 
providing a set of social institutions that encourage cooperative, 
egalitarian, and decent relati<?ns among people in contrast to 
capitalist organization, which fosters their opposites (see Edwards i. 
Reich and Weisskopf , 1978, esp. Chap, lA) , „ 

• ■ i 

C. Negative Fefedback for Survivq,]^ 

In contrast to the build-up of crises in the crisis system through 
positive feedback loops, a biote'chnic. socialist approach would induce 
equilibrium through the dominance of negative feedback processes 
This can be illustrated as a basic f eedbacl^ loop shown in Figure 6A, 
This may. be called the "equilibrating" or "steady state" or Type 3 
model. In this model the dominant human actors are motivated by 
social responsibility and a goal of ecological integrity. Conscious 
and continued application of these values will help maintain a low 
level of environmental and social stress, despite some tendency for 
the reduced stress to feed back and weaken the social and ecological 
motivation. This is a sustainable, steady-state dynamic which acts to 
obviate crisis at its roots, fundamentally different from model Types 
, 1 and 2 which ignore root causes and exacerbate crises. 

Figure 6B shows a more specific example of the steady-state model. 
Decentralization exemplifies an ecologically sound and socially 
responsible action; such an action has many ramifications, including 
stimulus, of many of the biotechnlc qualities listed in Table 4, but 
the diagram, focuses on the interaction of decentralization and three 
important qualities. Increased decentralization will stimulate reduc- 
tions in energy expenditures for transport, in transport-generated 
pollution and traffic congestion. These changes in turn may weaken 
the impetus to decentralize further (as some prolj.ems of centralization 
are alleviated) , but the overall effect Is to stabilize the mentioned 
environmental problems. 

In summary, there is an ecological imperative that humanity adopt modes 
of living close to those outlined h^re as biotechnlc and recentrallst. 
Further, contained within biotechnfc recentralization there is a 
political imperative--that of participatory socialism-- if the fu':ure 
is to be humanly fulfilling ^s well as ecologically sustained. 

PART 4, THE CHIEF OBSTACLE; CORPORATE CAPITALISM 
AND RULING CtASS DOMINATION 

A biotechnlc and participatory ideal Is alien to our existing Araerican 
power systemv Therefore the latter must be changed. Change, in our 
physical power systeni depends on altering the dlatribution of power in 
our political econotnic system. In a remarkably perceptive essay 
entitled "Enough Energy for Life" (1974), Lewis Mumford succinctly 
summarizes the connection between the two, and prescribes a course of 
action. 
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Figure 6.— Equilibrating or Steady State Feedback Loops (Type 3 
Model). A. General model. B. Decentralization 
example, 
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We shall not understand the real nature of the energy crisis 
unle6s3 we rodlze that It comes from the fact that Qur his- 
toric power systems, by their v.ery concentration on quantlta- 
'tlve expansion, ^.ndeed by their active hostility to organic 
limitations, have still no means of balancing production 
against consumptlori, or consumption against autonomous 
creativity. The .key to having a sufficient supply of energy 
o la to detach one productive process and function after another 
from the corporate power network, and restore them to the 
Identifiable human communities capable of actively utilizing 
sun power and plant power, manpower and mind power. Instead 
of surrendering all authority to machines , mechanical organi- 
zations, and electronic computers and In the end to their 
ultimate monitors and rulers, the Power Elite. . 

But the corpora-te power network tctively opposes detachment, no matter 
how sensible, even necessary, it s, / • 

Corporate capitalism and ruling cU . :iatioti present a formidable 

obstacle to early smoothing of the w ir 'stlon, Corporate capitalism 
Is defined as a political-economic s>» lii which the means of 
production of wealth are privately own ' and are dominated through 
relatively few corporations, A ruling class is a demarcated social 
class that has power over , the government and underlying population 
within a given country (Domhoff 1978, p. 12). The po^er elite is the 
leadership group or operating arm of the ruling class, made up of 
active, working members of the ruling class arid high-level employees 
in institutions controlled by. members of the ruling class ( op. clt . , 
p. 13).. Corporate capitalism is the political-economic structure, 
with its set of values And rules, within which the ruling class in 
America derives Its power. 

The large corporation is the chief Instrument of economic power in the 
United States. In 1976 the nation's 450 top industrial firms controlled 
70 percent of manufacturing assets and 79 percent of all profits (up 
from 50 and 59 percent, respectively, in 1960); the 100 biggest cor- 
porations held 58 percent of assets. (Christian Science Monitor March 
8, 1979, p. 4), 

At Its best, the corporation is a completely rational mechanism with a 
single overriding objective: the maximization of profits consonant 
with steady growth. This corporate rationality is wholly Internal. 
Externally, it usually is at variance with social and ecological 
rationality, 

Resource scarcity poses a threat to capitalism that appears to be 
ultimately Irresolvable (Ophuls 1977; Gedicks 1977; Weleskopf , p. 
407 in Edwards, et al^ 1978) ♦ In the short term, as we saw in Part I, 
corporate actions in America may postpone crisis, while deepening it. 
In attempting to force continued economic growth in the face of 
shrinking net energy, it is predictable that the ruling class will 
further trample on a wide gamut of American ideals (e^g*, American 
independence, egalitarianism at home and globally, representative 
government, full employment, universal human rights, Third V/orld 
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development, peacefulness; for an excellent discussion of capitalism's 
effects In these and other areas see Edwards, et al . 1978), 

0 

Of central concern hvire are the aerloue environmental (degradation and 
extreme waste of energy resources encouraged by corporate capitalism. 
These workings are clearly seen in the case of grouftd transportation, 
and especially General Motors' role in it, in the United States. 



A. Impacts of Groun d Transport in America 

First, it is useful to mention how ground transport, especially the 
automobile, impacts environment and energy, (Unless otherwise noted, 
the facts presented in "the following two sections are f torn testimony 
presented by Bradford C. Snell to the U.S. Senate's 4udiciary Sub- 
committee on Antitrust and Monopoly ; "American Ground Transport,,,," 
1974.) 

1. Impact on Environme nt ' » 

Motor vehicle accidents kill some 50,000 Americans each year. Auto- 
mobiles offer the highest risk (13.3 deaths per billion passenger miles 
in 1977) J buses are tenfold safer,. arid passenger trains are 133 times 
safer ( U.S. News & World Report October 9, 1978, p, 45), 

Much urban land is lost, as 60 to 65 percent of urban land is given to 
motor vehicle use. 

Congestion is another major impact, to the dej^rce that by the early 
1970s downtown traffic at rush-hours traveled at 12 miles per hour 
(slower than in 18^^01). 

Transport-generated pollution is a serious problem. Annually, combus- 
tion of 42 billion gallons of fuel by motor vehicles within U.S. urban 
areas produces 60 million tons of toxic pollutants, which 'does $4 
billion economic damage. In 1975' automobiles produced 79 percent of 
the carbon monoxide, 41 percent of the hydrocarbons, and 46 percent 
of the nitrogen oxides that foul the air in the United States ( Enviro n^ 
mental Quality , Sixth Annual Report of the Council on Environmental 
Quality, Washington, D.C, 1975). 

Worsening environmental contamination from motor vehicles has not 
brought tighter pollution regulations recently, but just the opposite. 
In February 1979, the Environmental Proto.ction Agency^-ost-ensibly the 
nation* 8 highest protector of society against environmental hazards — 
caved in to industry pressure and lowered the ozone standard to 0.12 
parts per million from the 0»08 ppm which had been set in 1971. Thus, 
several cities previously in violation of ozone rules suddenly became 
technically clean. Ozone, which is an extremely toxic gas and a major 
component of smog, is formed in the atmosphere on sunny days through 
interaction of nitrogen oxides and cettain organic compounds (Dctwyler 
1971, p. 86). In 1973, the EPA had wa.-ned that by as early as 1977 a 
cutback of up to 60 percent in automobile, truck, and diesel bus use 
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might be compelled because of their exhaust emissions. Obviously, 
reducing ^Ir quality standards forestalls ouch measures, which would 
cut into the profits of the automobile, gasoline and tire corpora- 
tions. The major losers are the young and old persons who aire most ' 
siisceptible to respiratory ailments; already in Los Angeles alone 
SOOWrsons die yearly of illness' attributable to smog from motor 
vehicles, , 

2, Imi^act on Enerj gy ' - . 

Tranaport€ttlon accounts for th«s- llon^s share of energy use in the U.S. 
each year, iietyreen AO and 50 percent. More than half of this (or about 
one-quarter of "Amer lea's energy) la ' used directly as fuel. The rest is 
consumed Indirect-ly in manufacturing and maintaining equipment, fuel 
refining, highway cons tru-ct ion, insurance activities, etc^ (Herendeen 

1973), : 

This enormous consumption of energy largely results from the predomi- 
nance of highly inefficient transport modes as well ass the great amount 
of travel (see Tables 5 and 6), Automobiles provided 88,1 percent of 
Incercity passenger miles in 1970, though they are only about one-third 
as efficient as buses and one-fourth as efficient as trains. These 
efficiencies are based only on fuel; indirect energies, if they were 
known, probably would yield even greater Imbalances, Within the city, 
the situation is exaggerated further: automobiles provided 94 percent 
of passenger miles, but are only one-fifth as efficient as buses (and 
only 1/34 as efflcle.nt as bicycles). For transporting freight, trucks 
are less than one-fifth as efficient as railroads (Steinhart and Stein- 
hart, 1974, pp. 223-224). 

The trend has been for energetically Inefficient modes to displace more 
eff.icient ones. For example, the percentage of urban passenger miles 
by mass transit fell from 31 in 1950, to 13 in 1960, to only 6 in 1970, 
Likewise, the railroads' share of freight transport dropped from 60 
percent in 1940 to 40 percent in 1970 (op, cit .). 

Less recognized has been the nearly total replacement of elec'tri\c urban 
transit systems with gas or diesel-powered buses, and the dleselization 
of previously electric railroads— both causing great energetic and 
envirotiraental losses. 



B . General Motors' Control of Ground Tr ansport 

Such socially-deleterious changes in American ground transport were 
virtually imposed by several giant industrial corporations. In partic- 
ular, three powerful automobile firms, led by General Motors, dominate 
all forms of ground transport through economic and political means. 
The history, manner, and some implications of control arc detailed 
and substantiated by Snell (1974). A brief resume is in order here. 

Whatever the conscious intent of General Motors' directors and execu- 
tives, the outgrowth of their economic power — exercised to maximize 
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TABLE 5 



Direct Energy Utse by Transport in U^S,,, :!,972. (From 'J.SJ De?>art;ment 
of T'canisiportation, National Tran£>porfcatiow Tretida nnd Choicest 
To th e Year 2000, Washington, 0,G, t U.S, GoverrjiRcnt 
Pritittlng Officii, Vj>'/7 ^ p. 33.) 



Mode 


Transport Total 


A ^ a 




Truck 


14.54 




7,84 


Military • 


7,20 


6aai Pipeline 


4„30 


Water 


3.84 


Rail 


3.20 


Oil Pipeline 


IM 


Bus 


0,63 


Motbrcytle 


, " 0.23 



Total 100.00 



Includ£:j3 personal use of light trucks, 

b 

Includes general aviatioB, 

Note: Energy consuraptlon lo measured in British thetmal units (Btu) , 
Total direct energy consuraption by transport wns 18,393 
billion Btu In 1972^ which represented approximately ione- 
fourth of total national energy consumption. Total does not 
add due to rounding, 
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Amount and Efficiency of Passenger Transport in the United 
Stateffit 1970. (After Steihhart and Steinhart 1974, p, 223,) 
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profits and promote corporatci grovthr^'^has been to replace with auto^- 
itiobiles othe>;r^ mox^ efficient and ecolCigically^sound kinds of travel, 
Simply put, there Is greater profit ia 35 i^asjsenger cars than In one 
hns^ there its greater profit in 50 automobiles than in one streetcar, 
subway or vail transit vehicle, there is greater profit in 1,000 cars 
or 150 tnicko than In one fcrair«, 

Economic po^^jer in the transport indu^^trj Is baaically a function of 
concentr^^ition and si?::e* Kinety-^even percent of automobile production 
and 84 percent of truck pvoduction are concentrated in the Big Three 
auto c<».pa.nies (GM, Ford mx\ Chrysler). Diversified General Motors 
singly dotalnates the bUvi^ and rtiil locomotive industries ^ accountinsr 
for 75 percent of .t:lty bus production, 100 percent of passenger loco^^ 
xaotlves and 80 percent of ail fro>.f.ght engines that are dotr/^stically 
built, 

for si^r-ef- the Big Thr<?>e*s corubined sales of notnr vehicles and 
partB exceeded $50 billicti yearly la early 1970a, which was more 
than 25 titaes the aggregate j)$aleQ of buses, trains, subway and rapid 
transit cars by the next foor largest cotapanies. In Lhe l/?test year 
of reccrd, 1977 , GM'/iiral Motors^ net sales of $5Ae9& billion made it 
the world'r^ large,^3t corporation; in this and other categories GM set 
ail^-tlme conjpany re^.ord« ,^ including net inccine of $3,3 billion, sales 
of automotive product?^ in the U.S* of $4A,3 billion, number of U,S,- 
made cars «ind trucks aold (6,695^,000), and world total unit sales of 
9,068,000 (Moodyls Indus trial Manual , 1978, pp. o72-6'73) . 

Tills structure of collective rnonopoly has had nuip.erous re^^ults^ includ- 
ing most importantly the decline of nonautomotlve transport, ^iome forma 
of which are clie^nper, more efficient, and cleaner. 

6B 



1. gorced Growth of Automottve T ransport 

In 1925 GM bought the United States' biggest maker of bises, Yellow ^ • 
Coach* In 1926 GM helped fonn and then combined vith Greyhound Corpor^^ 
ation to begin replacing intercity rail passenger seryi/ce with bus 
transportation. (GM was the largest Shareholder in Greyhound until 
1948 J ; 

To create sales ifor its city buses, GM began in 1932 Jo establish 
holding companies whose purpose it was to buy electric streetcar firms, 
convert them to GM motorbus operation, and then resell them to local 
transit companies under contracts- prohibiting electrifc propulsion. 
National City Lines, for example^ was established in /1936 by GM with 
Standard Oil of California and Firestone Tire; with its affiliates 
this holding company converted electric transit systems In 16 states 
to GM bus operations. By this method the $100 millijbn electric rail 
system in and around Los Angeles was largely scrappe'd in favor of 
dlesel buses (and ultimately cars). By 1949 GM busda had replaced 
100 electric transit systems in 45 American cities* / For criminal 
consjpiracy in such replacement a;'£ederal court fined GM $5,000 and 
its treasurer one dollar in 1949 i / 

The long-term effect of dieselizing the urban transit systems has been 
to sell more automobiles, for the noise, smoke and/ slowness of diesel 
buses have discouraged ridership. Further, comparted with electric 
buses the diesels have 28 percent shorter economiq lives and 40 percent 
higher operating costs, as well as the substantial energy and environ^ 
mental costs cited previously i But GM^s gross revenues are 10 times 
greater if it sells cars insjiead of buses, so Internal corporate 

rationality has prevailed, / 

i 

General Motors diversified into railroads in 1936 by acquiring Winton 
Engine (the largest manufacturer of heavy dieself engines) and Electro- 
Motive; this , instantly made GM the country's larlgest maker of train 
locomotives. Compared with an electric locomotd^ve, a diesel one cost; 
three times more, did one-third the work^ and lasted one-half as long. 
Consistent xdLth profit maximization, Gti proceeded to dieselize rail- 
road transpott,ition. It did this by using its freight business— GM 
was the nation^s largest shipper from 1935 through 1970-*-to coerce the 
railroads to buy GM diesel locomotives. In 19:^5 electric units out- 
numbered diesels 7 to 1 and GM had only 2.4 percent of 'industry sales; 
by 1970 diesels outnumbered electric units 100' to 1 and GM made 80 
percent of the diesel locomotives, Diselization impaired trains' 
''ability to cv:»mpete with usrs and trucks for both passengers and freight, 
and has left America with a aecond-rate railw^iy system. But again, GM 
grcss revenues were larger ^ by 25 to 35 times, if it could sell cars 
and trucks Instead of train locomotives, so internal corporate ratiot\- 
allty again prevailed at great, public expense. 

N 

The multinational operations of the Big Three have sometimes conflicted 
with Araerlcan interests beyond economy ^ energy and environment. Note- 
worthy are the actions of GM and Ford during World War II when thsy 

served the inC:erests of their major stockholders and maximized profits 

t* 
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by supplying not onXy the Allies, but also the Nazis, with war 
materiel, For example, during the heart of th^ war, In 1943, GM 
and Ford subsidiaries in Germany built more thj|n 70 percent of the 
Reich* 8 medium and heayy-duty trucks and almost 90 percent of the 
"mule" 3" ton armored. h to- tracks, together "th^ backbone of the 
German army trahsportatlon syotem" (according to American intelli" • 
gence statements; Snell, 1974, pp. 22 and 84)* From 1939 through. 
1945, GM's Russelshelm factory assembled half pf the propulsion 
systems for the Luftwaffe's most important bomber, the JtJ«88j they • 
alpo produced, in 1944, engines for the world's first operational, 
jet fighter Cop, clt .t pp. 18 and 84). 

2. Gtl's Influence Beyond Economics 

General Motors uses its Monopoly muscle-power beyond the economic ways 
that have been mentioned, actively pushing its interests In political 
and othero arenas. In a recent study of ^ruling -class domination in 
America, William Domhoff (1^78) documented four major rs'ocesses by 
which control generally iavexentek; ^he special interest process, the 
policy«formatlo|)i process the/ ca'ndidate^selection, process, and the 
ideology prdce^s. GM has 'pursued all four processes to txpand the 
interests of its owners ''and /to dominate American ground travel. Only 
several instances may be irientloned here. 

Shared monopp;|.y profits give the Big Three extraordiTjary ability to 
finance lobbying and other political actlvltiea. According to the 
Federal Trade Commission, American consumers in 1972 paid more than 
$3 billion in monopoly overcharges to the' Big Three for automobiles 
and replacement parts made by lihem (Snell, 1974, p. 13), Each year 
thfe Big Three contributes about $14 million to trade groups which 
lobby for automotive transport, in contrast to the less than $1 million 
provided to rail transit lobbies by the. Big Three's four leading rivals 
(6p. cit .. 1974, p. 27). Also, as of 1973 General Motors was an influ- 
ential and contributing member of the major rivals to the highway lobby! 
the Americdii Transit Association, the Railway Progress, Institute, and 
the Institute for Rapid Transit (op. clt ., p. 46). But the power of 
these organizations is dwarfed by that of groups interested in more 
highways and less rail transit, such as the Highway Users Federation 
for Safety and Mobility (HUFSAM) and the Motor Vehicle Manufacturers 
Association (MVMA) . The latter two groups f i^t the diversion of funds 
from htg^iways to rail transit with a combined yearly budget of about 
$16 million, most of it contributed by the Big Three. Estimates of 
•the amount spent altogether by the automobile, oil, tire and other 
interested industries on highway lobbying ranges from $100 million 
to $500 million annually ( op. cit ., pp. 45 and 95), Highways have 
been promoted and financed by a self-perpetuating fund— state and local 
gasoUne taxes— which is legally unavailable for any other purpose in 
45 of the 50 states (op. cit., pp. 44-45 and 94). From 1945 through 
19-70, states and localities spent more than $156 billion on roads; from 
1956 through 1970 the U.S. government spent about $70 billion for high- 
"t^eys (op. clt . , p. 45). 

Campaign contributions are another key means for maintaining the a»rto\^ 
culture. Many members of congressional committees' dealing with highvay 
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legislation received sizat-e contributions from the highway lobby 
groups, and such groups have paid as much as $5,000 to key members 
of Congress to address their meetings (op, cit , , p, 94)/ ^ 

Thus, it is seen how economic and political power is exercised to 
maintain the vicious circles involving the auto culture which were . 
describ id in Part 1, especially "bu3iness-as-usual" loops, even in 
the face of many tendencies promoting alternative and saner trans» 
port modes (the Type 2, liberal, solutions). Such' basic solutions 
as decentralization and reduced need to travel, obviously are 
heretical to the ruling class, ' » 



C, Corporate Obstacles to the Energy Transition 

American energy resources, like ground, transport , are dominated by 
a few corporations, though the degree of corporate concentration in 
the energy industry is somewhat less. The kinds and amounts of energy 
that society uses are determined in considerable part by what wlUL 
maximize profits for the dominant energy corporations and their owners. 

As in the case of transport, corporate dominance in energy affairs is 
exerted through political as well as economic means, Norman Medvin 
and others. (1975) have detailed the extent and effectiveness of such 
processes as the "revolving door interlock," by Which a gove^ent 
official retires to the energy industry and is succeeded in government 
by someone else from the industry. Regulatory commissions as well as 
the bureaucracy are stacked with energy industry shills, Docwmented 
contributions .made by the oil industry alone to the reelection campaign 
of Richard Nixon and the Republican Party in 1972 amounted to at least 
$5,5 million— about one-tenth of the total collected by the Republican 
fund-raising committees (op, cit , , p, 31), Of this amount, $1,2 million 
was contributed by members of the National Petroleum. Council, which is 
the senior advisory body to the Interior Department on oil pol.lcy (op , 
cit,, p, 33), Full-time oil lobbyists and other oil representatives in 
Washington during the early 1970s numbered more than 400, with a prob- 
able payroll of more than $10 million per year (Freeman, 1974, p. 179), 
Ironically, the. energy Industry deducts lobbying expenditures as a 
legltlmat.e business expense, with the taxpayer footing the bill, but 
environmental or consumer groups cannot obtain Income tax deductions 
for the donors of the money they spend, 

The world petroleum cartel known as the Seven Sisters is largely home 
grown, with five of the corporations being American-based, By working 
together, the major producers and purveyors of oil can profit by limit- 
ing output. The demand for oil is inelastic, being built into our 
transportation system, settlement patterns, materialistic life style 
and so forth. Declared profits for the period 1972 to 1977 increased 
by 98 perceat for Gulf, 75 percent of Exxon, 67 perc«^nt for Mobil, 86 
percent for Standard Oil of California, etc, (Ulmer, 1978, p, 31), 

Excess profits, derived in part from the actions of OPEC, are used to 
perpetuate the stranglehold of the oil companies on society, including 
by their move to control competing fuels like natural, gas, coal and 
uranium— and now synthetic fuels, 
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Horizontally Integrates corporat: ions -now 4oininate the energy industry. 
For consumers switching awa/ from oil and n^itural gas, Exxon, Gulf, 
Continental, or Occidental Petroleum will happily seil coal (through 
their respective subsidiaries, Monterey Coal, Pittsburgh & Midway Coal, 
Consolidation Coal, and Island Creek Coal} Forbes Magazine . November 15, 
1972, p. Al). The companies Spread their interests into other energy 
sectors In the 1960s, By 19.70, of the- 25 largest U,S. oil companies, . 
18 were involved in utanium mining, or research (e,g,, Kerr»-McGee 
controlled 23 percent of uranium mlllihg) , 18 hacl interests In oil 
shale, and 11 owned coal firms (Ridgeway, 1970, p. 126), 

* . • • 

Members of the Seven Sisters own or lease at least 47 percent of tJ.S, 
uranium ore reserves » ^41 percent of uranlxim milling capacity > and 12 
percent of known coal reserves (Ulmer, 1978> p, 32), 

The controllers of these conventional but nonrenewable sources of 
energy have effectively gained favored treatment, with more than $200 
bllxion worth of tax breaks and hidden subsidies since ,World War 11 : 
(according to Battelle- Laboratories* estimates, in Christian Science 
Monitor , February 20, ^,979, p. 3), .Profits and subsidies are used, 
subtly and overtly, to promote further demand of profitable kinds of 
energy (e.g., Mobil's continuing series of advertisements In news- 
papers and*magazinesX. As with automotive transport, it is hence no ^ 
wonder that the public is Ignorant or skeptical of equilibrium 'alterna- 
tives. The corporations have invested much in the conventional energy 
resources, and they profit greatly from their evolved control, Solar 
energy and its derivatives present a grave threat to centralists and the. 
ruling class, though they are groping for ways to control even the siin 
(Keyes 1975), . 

The Probable Path 

Of course, the ruling class fail^ to acknowledge the inherent destruc- 
tiveness of corporate capitalism, l>referring to Invoke technical 
reasons for why "^the jmarket does not safeguard the environment and 
scarce resources, Fot example, a 1977 task force report sponsored 
by the Rockefeller Brothers Fund (The Unfinished Agenda ) cites as 
reasons, ••obstructions to operation of the market, an Inability of the 
market to look far enough ahead, and some serious flaws in present 
economic theory'' (Barney, 1977, p, 146)," Implicitly, the major chal- 
lenge appears to be how to preserve corporate capitalism and ruling 
class privileges. Explicitly, however, this is stated as follows: 

A major challenge for the next decade will be to find means 
of using the marketj^ including its imperfections j,' to induce 
environmentally bene ficiat behavior. In other words^ ways 
must be found to curb economically profitable practices 
that are destructive to the environment^ while still pre-- 
serving the meritorious aspects of free enterprise ( op, clt . , 
p. 146) , • V 

* * ■ ' • 

Thlg appears to be structurally Imtjossible, given the- goals and power 
of the dominant corporations and the power elite* 
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tn summary, corporate capitalism and rullflg class dominatlotk psesent 
a formidable obstacle to early smoothing of the transition. 

Mow then is American soiij^ety likely to evolve? . With shrinking net 
energy, resource sdarcityi^ and the end -^f economic growth, the 
struggle between ruling class and populace heightens, as does the 
struggle between America and the world less developed countries. 
The latter groups are being forced to tak^ the brunt of lower living 
standards Cas measured by material ^ccnsuiAption) . Public ideology 
will continue to be manipulated in an attempt to achieve acquiescence, 
But in. the absence of fundamental constructive changes, crisis will 
deepen. Presumably the basic causes, prominently Including corporate 
capitalism, will become transparent; then enlightened challenges will , 
mount and mere ideological control will ber.ome insufficient to main- 
tain ruling class privilege. In that petxod there is likelihood of 
more overt and forcfeful control, with imposition of a fascist or 
corporate state, 

I . • .. ■ ^ ^ 

PART 5/ SOME RAYS OF HOPE 

Some evidence suggests that such a scenario can be averted and that 
the transition can be smoothed to achieve a future that is sustain^f^ 
able> desirable and equitable, 

The rays of hope include these five: 

(1) The fundamental problem is social/political and hence clearly 
is subject to human solution. 

(2) Adequate scientific and technical knowledge already exists; 
what is needed now is intelligent, integrated application, 

(3) Many physical aspects can be initiated by relatively small 
groups without having to move massive organizations 

(4) There exist in America the rudiments of an appropriate 
moveinent-^people learning about and practicing elements 
that e essential for the future; they can built-d upon tnln 
but valuable traditions contributlve to biotechrii*:: rccen-" 
tralization an4 participatory socialism^ 

(b) There are fruitful examples of constructive change abroad, 
among socialist countries ^and areas where supranational 
ruling class influence has been effectively countered by 
localism or nationalism. 

.Practical suggestions for facilitating a smooth transition include 
education about our situation and options, effective advocacy of t'le 
required basic changes, and fixemplary (I.e., equilibrium- inducing) 
pe:.8onal and group action. 
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Ultlmatelyi constructive social change requires apprppriate politi** 
cization of the populace. Broad and fundamental understanding, anii 
action can only occur-- and inevitably will occuri'*«as the crisis 
system manifests itself further, heii^htenlng the contradiction 
between "what is" and "what should b^i." 



REFEREI^CES 

Barney, Ger... Id 0. (Ed.), The Unfinished Agenda . New York t Ctowell,, 
18Ap, 1977. . . 

Best, Michael H, and Connolly, W, E. The Politicized Economy . Lpxing'- 
ton, Mass.t D;, C, Heath, 191p; 1976. 

Wown, Lester R, The Twenty-Ninth Day; Accommodating Hum axt Need*!! aud 
Numbers to the Earth s Resources . Nav Vorkt W. W. Norton, 363p, 
1978. 

Carson, Rachel. Silent Sr..ring . Boston; Houghton-Mifflin, 304p, 1962. 

Clarke f Janine and Robin, "The Blotechnic Research Community." Fufcures 
168-.173, June 1972. 

Cook, Earl. Man^ Energy. Society . San Francisco: W. H, Freeman, 
478p, 1976. 

Cottrellf Fred, Energy and Society . New York; McGraw-Hill, 1955. 

Detwyler, Thomas. Iton's Impact on Environment . New York; McGraw- 
Hill, 731p, 1971, 

Detwyler, Thomas and Marcus, M. G. Urbanizat i on and Environment . North 
Scituate, Mass.: Duxbury Press, 287p, 1972. 

Domhoff, G. William. The Powers That Be; Processes of Ruling Class 
Domination In America . New York; Vintage, 207p, 1978, 

van Dresser, Peter. "Technics of Decentralization." Fr ee Amerj^^a , 
June 1938. (Reprinted in Li festyle , No. 7, June 1973.) 

van Dresser, Peter. A Lands cape for Humans . Albuquerque, N.M, : 
Blotechnic Press i 1972. 

Edwards, Richard C. ; Reich, M. ; and Weisskopf, T. E. The Capitalist 
..S^jTstem, 2nd edition. Englewood Cliffs, N. J. : Prentice Hall, 
546p, 1978. 

Ehrlich, Paul R. 'Jhe Population B^mb. New York; Ballantlne, 1968. 

forrester, Jay W. Churches at the transition between growth and world 
equilibrium. Pages 338-353 in To ward Global Equilibrium; 
Collected Papers , Dennis L. Meadows and D. H, Meadows (Eds,), 
Cambridge, Mass.: Wright-Allen Press, 1973. 

74 



Freeman, S. David. En^yt The: tJew Era . New York: Vintage Bboks, 
336p, .1974, -'"W 



Herendeen, Robert A, An Energy Input>-Output Matrix for the United 

States, 1963 t Users Guide . Document No, 69, Center for Advanced 
Computation* University of Illinois, Urbana, Illinois, 1973, 

Gedlcks, Al. "Raw Materials! The Achilles Heel of American Imperialism? 
Insurgent Sociologist , 7(A) j 3-13, '1977. 

Keyes, John, The Solar Conspiracy , Dobbs Ferry, N,Y,: Morgan and 
Morgan, 124p, 1975. 

KropotUin, Peter. Mutual Aid . London: Helnemann, 1902, 

Lovlns, Araory. ' Scale. Centralization, and Electrification in Ener gy 
Systems in Future Strategies of Ener,*v Development , Symposium, 
Oak Ridge Associated Universities, Oak Ridge, Tenn, , October 
20-21, 1976. 

♦ 

Maruyama, Magoroh. . "The Second Cyberjuetics : Deviation-amplifying 

Mutual Causal Processes," American Scientist , 51:164-17.9, 1963, 

Meadows, Donella H. , et. al. The Limits to Growth . New York: 
Universe, 1972. 

Medvln, Norman; Lav, I. J.; and Ruttenberg, S, H, The Energy Cartel; 
Big Oil vs. The Public Interest . New York: Marine Engineers' 
. -Beneficial Association, 439p, 1975. 

Miles, Rufus E. , Jr, Awakening from the American Dream , New York: 
Universe, 1976. 

Mumford, Lewis. "Endtigh Energy for Life," An address given to the 
Technology and Culture Seminar at M.I.T., March 29, 1974, 

Odum, Howard T. and Elizabeth C, Energy Basis for Man and Nature , 
New" York: McGraw-Hill, 297p, 1976. 

'Ophuls, Milliara. Ecology and the Politics of Scarcit y. San Francisco: 
W. H. Freeman, 303p, 1977. 

kidgeway, James, T he Politics of Ecolo gy. New York: E, P, Dutton 
and Co,,, 222p, 1970. 

Rothman, Harry. Murderous Providence; A Stijidy of P o llution in Indus- 
trial Socie ties. New York; Bcbbs-Merrill, 1972, 

Salk, Jonas „ Survival of t h e Wisest . New York: Harper & Row, l.>73, 

Snell, Bradford C. ".American Ground Transport; A Proposal for Restruc- 
turing the Automobile, Truck., Bus, and Rail Industries," Presented 
to the Subcomm Ittee on Antitrust and Monopoly of the United Staters 
Senate Committee on the Judiciary, 'February 26, 1974, WasViington, 
D,C.s U.S. Government Printing Office, 104p, 1974. 



Stelnhart, Carpi and John, Energy? Sources. Use, and Role In H uman 
Affairs , North Scituate, Mass,: Duxbury Press, 362p, 1974, 

UlBiar, Melville J; ''War Against Cartels," New Rep ublic February 2^," 



1978. 



Woodwell, George M, "Biotic Energy Flows," S cien ce February 1, 1974, 



p, ,367, 



ERIC 



76 



CONVENTIONAL OR '*SOFr»' ENERGY FUTURES: 
CONTRASTS AND EDUCATIONAL NEEDS * 

- • . 1 ■ * • - 

R16hard L. Perrine ' 

$ 

■ ■ ■„.■■ ■ ■ ' ■ ■ . . v-^- 

Abstract . Growth . of our 'Amerioon aoaiety has been based on resadi ly • 
avdildbUi low-aoati hut finite aouraes of energy. We noi) face a ^ • 
need to transfer dependence to emphasize renewMe alternatives , This' 
does not eliminate environmental oonaems, though it substantiatly 
changes their nature. Education for this future must' aross^ 'tradi" 
tional disciplinary boundaries to be effective, while sacrificing 
aminimm of disciplinary depth, ■ • 



Introduction „ 

The past decade has witnessed tmishrooming growth in concern for the 
environment and energy-related issues, followed by a leveling of con-, 
cern. Our history— the growth of our. affluent society—has been based 
on rich energy resources: readily available, low cost, and exploited 
carelessly. Our attitude Is typified by dependence for electricity, on 
large, high technology, central facilities and projections of ever- .. - 
growing "demand," These technologies depend on a rapidly diminishing 
resource base. In contrast, recent assessments have portrayed an 
alternative "soft" path, such as use of distributed solai or biomass 
sources. These are said" to be environmentally benign, to depend more 
on renewable resources, and to be more readily controlled by groups 
they serve than are massive installations tied to a remote resource 
base . 

To what extent 'should we now transfer dependence from oil to other 
fossil sources, or to emerging "soft" approaches? Conversion to oth^r 
fossil fuels may Involve high costs and serious environmental Impacts, 
Impacts of distributed, "soft" ' technologies are believed minimal, but 
we lack experience with use of such technologies at a suitable scale. 
Thus, our belief is based on incomplete evaluation; a weak foundation 
from which to construct a societal future. 

This paper addresses environment- and resourco-basad problems of meet- 
lug society's energy needs by ^these opposite approaches. To satisfy 
•every reader would require extensive, balanced review of every option. 
Brevity precludes this. Coverage is limited to very brief statements 
for some options and a somewhat fuller discussion of several examples 
the author finds particularly informative. Revlev content is based 
on very recent literature and on professional studies shared by UCLA 
students. 



■''Environmental Science and Engineering, 3677 Geology Building, Univer- 
sity of California, Los Angeles, CA 90U24, 
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There appear to be significant environmental concerns with all alter- 
natives Including those considered benign » though level and kind of 
concern vary widely. In the opinion of this author, such emerging 
knowledge and realistic appi^isal of future energy alternatives pro- 
vide' the best source material for envlronmenttnl educators. . 

the Convent ional Energy Resource Picture} Petroleum Liquids 

* ■ • 

A recent paper by Hayes <1979) gives a comprehensive* balanced picture 
of the pr^jsent and probable future energy resource, base. For petroleum 
liquids, the current view is close to early ^projections by Hubbert 
(1974). The classic view of the economist is that.oJt;L can always be 
found if the price is right. But resource scientistis khpw that at -some 
iStage further search is of limited value, and perhaps pointless! 
declining 'grade and institutional constraints are such that no effort 
will likely provide a net resource Increase, Data on tJ,S, petroleum » 
liquids and proved reserves clearly illustrate the current situation 
(Table 1). We have moved in a very short time from self-sufficiency, 
past a peak availability, to critical dependence on imports; from dis- 
covering more than we produce and usfi to. a rate only a fraction of 
consumption. Worldwide, the picture lis similar though at an earlier 
stage of exploitation. „ ' , 







Table 1 


'1 






U.S. Liquid Petroleum Supplies and Reserved, ^ 

1940 to 2000 




Year 


Domestic 
Supplies* 


Imported 
Supplies* 


ittk ■ ^ 

Reserves** 


Production** 


1940 


7.5 








1950 


13.5 




25.3 


1.94 


1960 


16.8 


. 3 : 


31.6 


♦ 2.47 


1970 


22.-8 


6.7 


39.0 


3.32 


1977 


20.0 


17.4 


29.5 


2.86 


1985 


17 


22 






2000 


15 


17 







* From Hayes (1979), in quads (10^^ Btu) per year (lO^^ .Btu is approxi- 
mately equivalent to 10^^ cubic feet of natural gas, 170 x 10" 
barrels of oil, AO x 10^ tons of coal, or IQ-'-^" kilowatt hours of 
electricity) . 

** From American Gas Association, et al. (1978), In billions of barrels. 
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Of" course, no' single view" is shared, by all% Odell (1978), an economist, 
is much more op.timi^tic. He notes that the "real" price of oil declined 
frpm $4.25 per barrel in 1950 to a low $1,60 in 1970. The "crunch" of 
1973-74 led to an instant high (maintained through February, 1979) of 
about $9.25. He also notes that real higher prices aiid perception of 
future escalation have led to slot/ing or cessation of growth in much 
non-U. S. demand, ks a result, he foresees lower future girowth rates, 
such as 3 percent - per year compared with* past expectations' of 7 percent 
or more. He further notes that some foresee a liquid petroleum resource 
base perhaps five times the "conventional" 2000 billion barrels which 
conservative wisdom predicts. The differences are critically important. 
The lower growth and larger resource base push the expecCed peak on the 
production curve back from perhaps 1990 to the year '2020. If this were 
. to happen », apparent need for immediate development of alternates would 
disappear. Odell properly- notes also' the. severe problems of readjust- 
ment and costs of any change away from oiir oil-based energy ecpnomy in 
less than about three generations, His°view is hopeful, particularly 
with regard to avoiding maj^or disruptions, 

* 

Discoveries of oil in Mexico appear to support optimism. And certainly, 
the potential is larger than once- thought (Stewart-Gordon 1979) , Recent 
discoveries (onshore Re'forraa area and offshore Campeche Sound) have 
increased reserves to abgut 26 billion barrels. There are some claims 
of a "potential" 200 billion barrel , resource. However, the serious 
analyst notes that this' includes hoped-*for recovery from areas such ^s 
the Chicontepec basins, geologically a sequence of san,ds and shales, with 
sand members unlikely to be either thick or large in area. Oil may 
indeed be there, but recovery is likely to be slow, expensive and, limited. 

Of the oil we discover,^ about two-thirds remains in the ground after 
all efforts at recovery, Research started on recovery of this unused 
resource about 30 years ago. After about 10 years of vigorous activity, 
however, cheaper imports led to dwindlivig interest. The 1973-74 
"crunch" turned this situation around. Quiescent research was fed fresh 
resources and boomed. But can technology turn around "wasteful" prac- 
tices? A stu'dy for the U.S, Congress,. Office of Technology Asses.sment 
' (in which this author was involved from conception to completion), pro- 
vides an answer (U,S, Congress 1978), Technology is understood and 
available, but recovery is slow, technically difficult, and expensive. 
Such processes could combine to provide an added near 50 billion barrels 
at a price of $30 per barrel or less (compared with same-basis conven- 
tional oil prices of $13,75 and alternate fvels prices of $22,00 per 
barrel). Net energy gained woul a prr-bably be less than half the gross 
resource consumed. New petroleum technology w.Ml only ameliorafre our 
problem of a shrinking resource bnse, not ;:^olve it. 

Other ^-^ nventional Sources 

There are other fossil fuels in addition to oil. Of these, natural gas 
provides perhaps the starkest outlook (Hayes 1979). We have sold It 
at a fraction of replacement cost, for political reasons. Usage has 
been About 25 trillion cubic feet per year. As discoveries have fallen 
off, a domestic peak in reserves (around 209 trillion cubic feet) was. 
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passed In the 1960s, New ,*tupplies can be developed such as gas fmm 
Devonian shales of the Appalachian Basin, How?;ver, the resource ia 
scattered, coj^£s are high, and production rates very low, Responsible 
• estia^ates" are that we may add 25 trillion cubic feet, not miough to 
change patterns o£ supply and ui.« (U.S.- Cbngress 1977), 

Cda^l and oil shale are aolid energy resources we h^tve in ^bijndancft (Hayea 
1979).. l?ex'baps 250 billion tons of coal are recoverable, t^hy don't we 
. mo. it tjiore? There ars several parts, to the answer, Files our mobile 
gocieiy needs portable fuels. To be most useful, soX1.4« first must be ' 
.changed to a more usable form; technically .this^is ;djl.f,ficult;, and |Rcthoda 
are -not: well' estiblish^^d. Coal ^usage J'.s ries trie ted' made* costly by 
any' honest application of environmental protection regulations (Gordon 
ll^fJe), Even when coal facil'lti<is have been jdesignad to' absolutely mini" 
fisiae adv«»rse impact (Envirctorae'ntal Science ''and Er^gineering Wt2&) , some 
residue is very difficult to d:li;spose of (EnvirojumeEtsii Science and 
Engineering 1978). ^ Transportation of ,we8tern Ipw-sulfur coa.l ■ fco^eistern 
users -Ln quantity is {J. major obstacle, and en€irg>--inti?n^ive; And if 
these problems were not enough, use of coal proiftises production problems 
and social concerns as miners must be recruited .and trained, ^and portions 
of the West rap ld3.y urbanised. ' \. ' 

Nuclear en4-gy was to be our . salvation; unM-tunately, it^ story la one 
of decreasing' <^Kpectation (Hayes- 1979) , ]?redictiong of electrical energy 
to be suppiied by 1985 have dropped from 240 gigax-^atts (1973 estimate) t;o 
110 (1978 esflmats),. as' contrasted T^/ith a current 4B glgawatts. Safe 
waste disposal and riafe* rey.able operatl,pn are critical neede. A 
further constr^aint may be, limited nuclear.- fuel resources ■ t'o supply -feurcesit 
nuclear technology. Technif^<sl solutions may be ^possible (EnvircMental 
Science and Engineering' 1977b) , but are likely to come only with diffi- 
culty and substantial cost. , 

In susnmary, the conventional energy resour'iiie picture, while almoa;; satis,- 
factory now, looks bleak indeed for meeting ,1'ott^er-feem desires of o'or 
energy-hungry Western society. Like it or notj £6f several decades 
couv\tcies such as Saudi Arabia hold the key to our life style and r-ell 
beii^, (Franssen 19?o). 'Furtbermor,3,' wr should be carefully orchfeatrat- 
ing a managed transition to a- "nf.w" energy economy, one with grviatet 
chance to continue on a self -'sustaining basis. 



Our hoopitable x^orld exists as we know It solely because of ccrtinuoua 
exposure over millenia to energy frora th<& sun, Fossil fuels camfr from 
a solar soiirce; the isun drives bicm6%<3 production today, avxd fuels 
winds, hydropowcr, and other basically solar sources, Thus, it i^s 
nat:ural that; we look to the sun for our salvation. In the brosd sense-, 
solar encomoasses almost all "soft" or "dietributsd" ?.nergy technolo- 
gle», (Ceothermal often is ll8te.d with thi? group but i« not b<i»ically 
solar; it also may often not be renewable in U«a th^n a f^sologic&i 
time frame.) 
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Th^ axiterUi use^? to characterise '^^noit^' system and to diff ^lirentiate 
thm from ''hard'* aXtermtiveB ^iv^ ^hat they b« basically (Christen^ 
Cr^il%, Mc:Gu:lre and Simnions :1977)? 'renewable^ (?) environmentally 
beniga,> (3) locally available^^ (A) subject to graceful taihire^ (.5) 
focNlpvoot\ (6) flexible, (7) cumpreben?slble to those dependent on tbetn^ 
,and (8) raatchev^ in -energy quality to uae. One could hardly disagree 
with Buch vaoble objectives,, And certainly in the judgfxient of wany,^ 
these contrast with cKHracteriatica or: ''ha:c'd'' technology devices , 
Envirorm<^utal Miij?ociaJ. criteria are; Imbedded in the. list? that is, 
fmcl^,t^l goals^ are assumed has^A not just on quantities of goodiS and 
yervicee provided but on a perhaps ephemeral state of "well-being,'* 
Economic co,<3t!3 frequently ars not included; it 3,^5 assumed implicitly 
that costs' will overlap to a degree that: other t&xitors will be of 
primary concern* Obviously, tr^de-offty between econora:ic criteria and 
mnat^mre^ of . well-beinj^ '^fll.i be nece^aary. 

A_"D|str^^^ (>lifornia.Ritut^. 

A recenr study has assef^sed how Calif cruia could m^2:et its needs using 
primrily ranevmblV r^ources (<;j^j^jjt.* » '1977), The resource base 
suggeists that this tAlght indeed be feasible p asi shoi^m by Table 2, 



Table 2. 

California Rc^'ource Estimates for the Year 2025 (Craig, 
McGuire and Simmons 1977) 



Resoux ce 



Direct Solar Fnergy 
Bio^Tiasii , Land 
iiloir.rjss , Ocean 
Wind 

Coothorin^il 
Hydroelectric 
Oce-M). Thonna). 



Keat 
inzmense 



ElRCtrlcal 
or Mechcni.cal 



34 



"Jnimense 



0,67 

0.23 
Nil 



Fuel s 

G,57«0/71 
0.46-0.92 



Nil 



1 qu.id •■■ lo''-'' btu 
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Solar in/50lation^ for example, is about 1370 Bfa/fC: -day or 2450 quadfs 
per year; a?^out 350 ciraes current fossil -energy use. Likely limits 
are given in Table 2» Even if biological efficiencies are no more 
than a ra.odest 1 pet cent, this still loaves a generous supply. Munici- 
pal solid and liquid waste, agricultural residue, forest wastes and 
kelp faming of 10 tD 20,000 square miles of ocean were included* 
Wind energy is uncertain due to poor data for the few area^ where high 
winds make the resource mo<^t useful, Ceoth'^^rmal energy is well estab*- 
Hshed but in a unique area; extrapolation may not be reliable, and ^ 
life of the resource is not known. Solar energy for heating aad cool- 
ingis essentially unlimited, though ether claims on land will bring 
some real upper limit* 

From this starting point, alternative future scenarios were developed 
and end-use demand established "bv categories: electricity, low- 
temperature heat* (below 350**F) , high temperature heat^ and liquid 
fuelSa These were further separate.d by ' sectorr.; agriculture, other 
industry^ transportation, co^timercivsl, and residential. A supply/demand 
balance was developed for each of several scenarios. One such, for 
*'soft'' technologies, a distributed resource base and relatively low 
demand is given in Table 3. A centralir.ed,^"hard" technology alter- 
native to meet the same basic needs is given for comparison in Table 4, 
(Many assumptions that underlie development of these data are not 
practical to detail here*) 

These authors draw several observations generally supportive of dis- 
tributed systems. In their view, environmental impacts are markedly 
smaller for "soft" than for "hard" alternatives. (The "soft" alter- 
na;i'ves include increased end-use efficiency, active and passive solar 
heating and cooling with individual building or neighborhood units, 
fuel from biomass wastes, and dispersed, on-site wind electric genera- 
tors.) By way of contrast, energy /land use conflicts vill jump by 
orders of magnitude—for example, solar process heat and electricity 
supply next to Industry served would use about a quarter of all urban 
land, a gigantic and potentially costly impact. Other concerns include 
reliability and need for costly, inefficient energy storage, These are 
major concerns. They hold the ^lotential to inhibit substantially a 
transfer to "soft" alternatives on a scale meeting need's of a large 
share of our population, 

Other studies also support the "soft" path. For example, a federal 
interagency Solar Energy Policy Committee report is said to state that 
by the year 2000, up to 20 percent of energy needs could be supplied by 
solar (anonymous 1979\ For this to happen, though^ would require 
massive federal support and a rapid rise in world oil prices. Sub- 
sidies for solar largaly are Justified by the argument that fossil 
fuels already receive massive aid. 
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Supply /Demand Balance, Distributed Cajse' (in trillion Btii) 
(Craig,.- MfcGuire and SimroShs 1977) 



Heat 



Electricity | <350°F >350°F 



Biomass 

Wastis 
Tree Fam 
Kelp 

Oi^-Site Solar Heating 

Cogcneration 

Geothermal 

Hydroelectric 

Wind ^ 

On-Site Solar Cogeneration 
High Temperature 
Low Temperature 

Solar Electric 

. TOTAL 



1A6 
327 
136 
666 

39 
162 

629 

2105 



195 



1078 



1705 



39 



^259 



298 



Liquid 
Fuels 



480 
100 
AAA 



102A 



i 

Othe r Solar Viewpoints 

Not everyone agrees that because the sun shine^ our energy woes are 
almost over, Hayes (1979) is anythl^ng but an Enthusiast , In his 
words? j ' 

The lure of free power from th^ sun has blinded many people 
to the, economic facts of life J Np other part of the energy 
spectrum generates as much optimism, emotion, and misinforma- 
tion.... A fallacy,, .is that /because the sun's radiation is 
free, technology will convert jit to a cheap source of 
inexhaustible energy.... It Is a dilute form of energy and 
is available only part of the time, hence the processes by 
which it can be put to use arfa inefficient by our present 
standards or economics. J 

He concludes that six to seven quads by the year 2000. i^ optimistic, 
though there is hops for growth in thf more distant future. Marjorie 
and Aden Meinel, among the longtime advocates of solar' energy develop- 
ment, al9o caution against overly optimistic assessments (1979), ITiey 
note that (1) sunshine is not dependable, particularly in winter when 
most needed; (2) complete systems are expensive; (3) solar components 
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» Table 4 

Supply /Demand Balance, Centralized Case (in trillion Btu) 
(Craig, McGuire and Simmons 1977) 



Heat 





CiiecLr icicy ^ j r . 


>350**F 


Liquid 

Tuels 


Syntfietic Liquids 




r 


2163 


Synthetic Gas ' 

Cogenerated Fuel 
Cogenerated Heat 
Other Industry 


~ 534 

4 


860 
» 82A 
147 




Geothermal 


327 . 






Hydroelectric 


136 






Central Station 


A 






Coal or Nuclear 


1182 • 






TOTAL 


2020* 


1831 


2163 



* The data in this column add to 2183, not 2020 as given in the source 
document, most likely due to a typographical error in the energy from 
coal or nuclear. 



and systems are unreliable over lifetimes; (^) backup supplies and 
storage are needed; and (5) performance does not achieve optimistic 
project;ions. . 

Actual experience has been mostly limited to simple, low temperature 
applications, which may Well prove to be the best use of solar tech- 
nolbgies* Analysis of experience from the Florida Solar Energy 
Center suggests ''significant'* problems with at least 20 percent of 
installations (Sim' 1979)^' Largely these represent careless design, 
construction, installation and the like which should disappear or 
become manageable with growth of a large-scale, expe^-ienced industry. 
But each step to reduce such problems will mean adding to the infra- 
structure and creating a more complex operation, higher costs, and 
ultimately a less competitive position than indicated by optimistic 
projections. Similarly, assessment of potential for solar electricity 
throughout the southeastern U*S*, even assuming breakthroughs in photo- 
voltaic devices, is not entirely optimistic (Sim 1979). Environmental 
impacts may be minor, but socioeconomic and institutional barriers seem 
likely. 

Biomass, particularly as energy plantations, also has been found wanting 
when considered for application over large regions (Environmental Science 
and Engineering 1977b). Critical problems in the western U.S. would be 
water supply, land,, and fertilizer. Typical needs for a one megawatt- 
electric equivalent biomass supply, such as to serve a small coimiiunity, 




would be 740 acre-feet of water per year. To put this .1^^^^ 
with much greater conservation or wiser use than -at present, 1000 mega- 
watts might supply 1000 distributed small communities and a population 
of one million, a small fraction of present southern California popu- 
lation. Total water needs for a biomass energy supply for these people 
tlien would be 740,000 acre-feet per year. This can be compared with 
the Southern California Metropolitan , Water district allocation in the 
1980s of 606,000 acre-feet from the Colorado River, or its ultimate 
2,011,500 acre-feet from the giant California State Water Project 
(Environmental Science and Engineeriog 1977b) • Corresponding land 

requirements are measured in hundreds to thousands of square miles, 

and fertilizer in rail carloads per day* 

Of solar electric technologies wind is nearest to practical use on a 
scale large enough to make inroads on our energy supply mix, A Cali- 
fornia Energy Commission plan (Ginosar 1979; Mello 1978) shows it to 
be a feasible, renewable energy source important for our future, 
Technology requires at best extension from a "pilot plant" to normal 
scale, with industry capable of expansion to meet demand. Data on 
available energy are limited but the available reaource is known to 
be modes-:. A benefit is that for appropriate scale technology there 
also is a short payback period. Contrary to the views of some enthus- . 
lasts, dispersed, i^mall-scale or individual systems are not expected, . 
to pay their way (Ginosar 1979) e Safety , reliability, storage, and 
backup system requirements will establish a minimum of scale. Perha^ 
most Important, people live in patterns such that truly distributed 
systems serving local needs could make at best a very minor contribu- 
tion toward meeting total societal ne^s , even if developed at any 
cost. 

Some Specific Environmental Concerns fo r S o lar Thermal Power Systems 

Solar clearly represents a superb energy source in many locations for 
relatively low tempei?ature uses. Passive building design, which really 
represents wise use plus conservation, is capable of very large-scale 
application. But if solar is to ^penetrate as needed to permit achieve- 
ment of a ?'soft" technology future, it must also provide for substantial 
electrical power need? (Table 3),. While other 'options are possible and 
may even prove to be preferred, systems discussed to illustrate ''90ft'* 
technology concerns will represent solar thermal electricity generation, 
an area of research in progress at UCLA (Ullman, et^ aly 19 78). 

There is a general perception that solar technology is environmentally • 
benign. Certainly, emissions of radiation, NO^, SO^, and particulates 
are absent. But mining for^poal and its conversion will , be replaced 
with other resource-consliming and risky activities , " and tliese even- 
tually on a large scale. Individual small-^scale systems (such as 10 
me^watts) are considered. The kind of adverse effects likely to be 
'noted first are hazards to workers and the adjacent environment. Any 
complete facility v/Hl'i^^Q^l^^ storage and backup systems, Impacts of 
thefee additional facilities thus also must be noted. 
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The question may be asked, why not individual home, few-homes, pr 
cottage indtjstry systems? The answer is clear. For electricity in 
any pattern close to .present, use, tpq-small. systems will prove totally 
Impractical, As noted by the Meinels (1'979) ,'what person will be able 
to handle maintenance on any but the most rudimentary system? Risk 
may prove greater than society could accept with do-it-yourself systems. 

Any analysis at this stage of development must be speculative; there are 
no. pilot .data, and no history,^ However, enough Is known to- at least pro- 
vide useful comparisons. Three questions must be answered; ■ (1) what 
hazards exist, or may be inltiatedby outside events? \(2) how do these 
represent dangers to those exposed? (3) what potential results can be 
expected from these hazards? Each facility design will share some 
common elements: (1) a means, to concentrate solar energy,- (2) a means 
'to capture solar energy, C3) a means to convert thermal to electrical 
energy, (A) a means to dispose of waste heat, and. (5) a means to store 
and recover thermal energy. Concerns will vaiy with the design con.« 
sldered. We will focus "very brief ly on selected concerns In three 
areas: (1) receiver subsystem hazards, (2) storage systems, and (3) 
lo9s-of"Coolant accidents (LOCA)-. Other concerns have been postulated- 
and merit review. 

Receiver Subsystetos 

A3 noted above, the sun's energy must be concentrated and captured in 
order to convert it to electricity. A critical element thus is the 
receiver subsystem, which receives energy and turns it over to heat 
transfer fluids which then carry it to the parts of the system in which 
electricity is, generated . Heat transfer fluid candidates include 
eutectic salts, liquid metals, hydrocarbon oils, and water/steam, 
Closed systems typically contain hot, pressurized media, Rupture 
of fluid lines is a serious threat. 

Eutectic salts are irritating .or toxic when released and inhaled. 
Heated (1000"C)', they may rupture a container and ignite combustibles. 
During fires' toxic nitrogen oxides are released from sodium nitrate 
and nitrite decomposition (at about SSCC), Liquid metals pose 
different- problems. Sodium reacts violently with either air or water. 
Hydrolysis releases, heat to start fires, anc] hydrogen released may burn 
explosively. Oil use may be limited to avoid degradation which could 
l6ad to much less-desirable byproducts. Leaks will cause a fire 
hazard and probable toxic fumes. With water and steam, corrosion 
inhibitors are a concern: chromate, borate, nitrate, nitrite, sulfate, 
sulfite, arsenate, and benzoate salts; triaz<ile, silicate, and phosphate 
compounds. Glycols protect against freezing; bactericides (azides, 
. chlorinated phenols) may prevent fouling of heat transfer tubing. These 
are toxic, and the latter may be carcir-»genic, 
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Storage 



Thermal storage systems are essential to permit operation with/cyclic^ 
input, changing through the day and with climatic variability," Storage 
may be as sensible heat, as latent heat, or by thermochemlcal systems. 

Sensible heat is the least complex and best understoo^i a)[>ternatlve. 
With water, technology for making large enqugh pressure vessels seems ^ 
Inadequate. Oil requires reprocessing and replacement frequently. 
Liquid itietals and molten salts are risky materials, needing expensive 
containment and handling. >Latent heat storage may use eutectics, but 
NaF/NaF2 requires high temperatures. Thus, mercury has been used fbf«^ 
actual heat transfer with serious technical difficulties and,,esxlron- 
mental risks. Lithium hydride may perform well, but is expensive. 
Potassium/sodium nitrite is hard to contain and corrosive. Thermo-*- 
chemipal storage uses reversible reactions with large heat effects. 
Inorganic hydroxides may be simplest and need only cheap materials, as: 

Ca(0H)2(8) + Heatfl^r CaO(s) + H^OCg) 

Stored energy can be released by adding superheated steam. Decomposi- 
tion of sulfur trioxide is another option: 

SOgCg) + Heat i=? SOgCg) + ^ 02(g) 

Capital costs wlll.be high as corrosive reactants are involved. 

At present, sensible heat devices are favored. "Safe" systems, unfor- 
^unately, are likely to be costly. Clearly, there will be concern for 
environmental, health, and safety hazards with sto.*age systems. 



Lo8S"Of "Coolant Accidents 

*^everal off-normal evencs can be postulated. These may lead to system 
failure and adverse Impacts^ much as with nuclear power. Loss of 
coolant accidents (LOCA) and loss of heat sink are example?. .In a 
LOCAv flow of coolant to the receiver subsystem ceases while solar 
: iput continues* Without protective measures > the receiver will over- 
heat and may fall by rupture or melt-down^ releasing fluid. Concern 
for failure has led to emergency core cooling for nuclear plants. With 
solar, two passive c ollng modes exist (convection or conduction, and 
radiation) • 

Example data based on the Bars tow 10 megawatt plant have been analyzied 
to establish end results of a LOCA^ These show that (by static analy- 
sis) losses would not offset input and the melting point of the receiver 
metal (Inconel) could be reached. Thermal meltdown would take timet 
more than 200 and less than 600 seconds* These are sh( vt enough to 
require protective design. Failure clearly could lead to a succession 
of other system failures, and numerous adverse ib.pactSi 
/ 
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Solar Electric Environme ntal Suromary 

This very brief review of a tiny, portion of the area to be assessed for 
impacts from solar thermal electricity generation tells us much. First, 
many ertvlronn)ental concerns will be technology-related and largely 
at the plant site* Solar may be mueh less risky than nuclear or fossil 
fuel technologies. However, handicapped by a dilute and variable source 
solar efficiency must be stretched if it is to replace co,xi and other 
less preferred technologies. This will require complex systems, exotic 
materials and fluids, and may well Impose significant risks on employees 
and surroundings. Useful solar thermal electric facliltles thus may not 
be truly benign; specifically, they may not fail gracefully, be fool- 
proof; flexible, or comprehensible (to, other than specialists). The 
ultimate effect will be seen as higher costs, making this form of solar 
less competitive. This is particularly important to the potential for 
truly "distributed" systems. Central systems, tr gh of modest size, 
appear essential for a useful, reliable resource 

Other solar alternatives may evoke £ew^ 6r greater concerns* Biomass^ 
which to 80 many appe'Srs benign, may conceal a host of severe environ- 
triental impacts. , Wind seetas particularly favorable, but certain to be 
excluded from densely populated areas, and limited to a few quite high 
wind speed locations. Passive solar and low temperature heating avoid 
most problems and should be undergoing massive development. However, 
even these commit vast areas of land to controlled use, and require 
huge resources for cfollector construction. Photovoltaic generation of 
electricity appears at present as the last great hope, though perpe- 
tually ''just around the comer** and waiting for another breakthrough 
£o becorte useful. The breakthrough may well occur. Realistically, 
however, there are potential environmental concerns with this technology 
as well. Thus there is merit in caution against all overly optimistic 
projections. - ' 



Su TOnary 

From the information above a useful picture emerges. The shrinking 
convent lpt)i)5l 'resource base is evident. Fossil fuel alternatives are 
not cheaply or rAi^r^dly introduced, and most are fraught with environ- 
mental concern. On the other hand, several ''soft'* technology alter- 
natives, seenj less attractive when subjected to serious scrutiny. ^ 
fhough relatively benign, there Is enough of concern to raise costs 
and slow or Inhibit utilization. It stiltJ. is 6asy to remain optimis- 
tic because little is well understood. This is all too terainiscent of 
the early days of nuclear development. 

Our relatively free society must choose betweer? numerous feasible 
alteirnatlves ; trading off benefits and costs or environmental gains 
and losses, and establishing our own priorities. The choices to be 
made are extremely difficult. The alternatives ^ aril technically com- 
plex, potential future impacts are vast, and our entire societal 
structure and life style appear to be at risk. Furthermore, decisions 
must frequently be made in an atmosphe) e of siren songs sung by char- 
ismatic leaders of oppositely polarised fa9tlonst 



To this point nothing in this paper has specifically addressed energy 
and resource education. However, thl$ author believes that points made 
earlier make clear many educational requirements to meet our chaeiging 
needs. The most important of these requirements are summarized below, 

A delicate balancing of depth and breadth is essential. The problems 
to be addressed range from hard technology, through the entire gamut of 
'i^knowledge of the natural environment, and continue into a deep involve-' 
ment with the social world in which we live. Depth within a subject 
area may be essential, but.it is not sufficient', Specifically, if 
declisions regarding an energy future are largely left to engineers 
(or other technologists) with no more than a suitable disciplinary 
background, they will likely come up with predictable "solutions" empha- 
sizing what they best understand. Experience should have taught us that 
these boo often extrapolate the past In a nearly linear, fashion, and . 
disnagard emerging problems lying outside background disciplinary 
competence. Thus, these "solutions" are inherently limited, not 
optimal, and lead to magnified future problems, ^ 

Breadth, while another essential, also is not sufficient, Generalists^ 
with oveinrlcw knowledge too frequently have not experienced work In 
depth within the problem areas likely to emerge as critical for envi- 
ronmentally sound development of a new energy resource. Such 
individuals appear too ready to jrasp at wlahed-for "solutions" in a 
thoroughly uncritical way. These "solutions" may be widely heralded 
in the media, only to fall apart when qualified professionals try to 
put them into practice because concepts txtrn out to be based on incom- _ 
plete 'and inaccurate infoimation, 

* Even more appears to be needed than just an appreciation for high 
quality technical work and the potential importance of several disci- 
plines. Environmentalists must understand just how the various 
disciplines :lnteract to influence problem solution. This truly inter- 
disciplinary character must permeate the very core of serious environ- 
mental studies. Examples are easily visualized, Consider a 
conservatiotilst future featuring massive growth in use of solar 
heating, for example, extending Into the urban core. Substantial 
resources will have to be committed s glass, aluminu^, plastic; the 
energy and manpower to construct, install, and operate devices through 
a lifetime. Usage of urban space for collectors will constrain build- 
ing design. Space needs may in some cases extend urban travel distances, 
restrict opportunities for recreational open space, and conflict with 
esthetic perceptions. Finally, restricted mobility by comparison with 
past projections, and other limits imposed by a need to conserve, almost 
certainly will result in social strains. It is no trivial task to pre- 
pare students well to function across this spectrum of challenging 
requirements— part environmental scientist, pari engineer, part humanist, 
with commtyi sense as well—while retaining corapo.tence within a central 
discipline. 
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if the educational requirements which appear obvious from the data basfe 
presented in this paper are not met, it wiXl likely prove most diffi- 
cult to achieve properly balanced "future" thinking and societal 
leadership, But if they can be met, we jmay well effectively pass 
through a transition from dependence on availability and waste, to a 
least-environmental/social-cost and relatively affluent energ.y future. 
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TOWARD A NATIONAL STRATEGY FOR ENVIRONMENTAL EDUCATION 
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Abstract . This preaentaHon explores the aurvent status of a mtioml 
strategy for environmental education in the United States, A brief 
historical- aQQOunt of the Tbilisi mandate for a national strategy is 
employed to set the, stage for the identifiaation and analysis .of 
actions that have been taken toward a United States plan, Aotions 
that are neaessary oomponents of a strategy and haoe not been pursued 
in this country a:re examined. Concrete suggestions for individual 
and group involvement in facilitating the future plans for a national 
environmental e(hcation strategy are offered, .. 



" I. INTRODUCTION 

The evolving goal of environmental education (EE) is to foster an 
environmentally literate global citizenry that will work together 
in building an acceptable quality of life for all people. Much of 
the foundation needed to realize this goal has^b6(gn laid by many 
committed people throughout, the world. In 1977, delegations from 
approximately 70 nations convened at the Intergovernmental Conference 
on Environmental Education in Tbilisi, USSR, and unanimously articu- 
lated that goal. 'The basic aim of environmental education as defined 
by the participants of the Tbilisi conference. is: 

to succeed in making Individuals and communities understand 
the complex nature of the natu il and built environments 
resulting from the interaction of their physical, biologi- 
cal, social, economic and cultural aspects, and acquire the 
knowledge values, attitudes and practical skills to parti- 
cipate in a resppnslble and effective way in anticipating 
and solving environmental problems, and in the management 
of the quality of the environment. 

At this international conference, we pledged to do our part as a nation 
to support the International momentum for EE. We can help fulfill that pledge 
by coordinating our actions and developing a national strategy for EE, 
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The Need for a Natlorial Environmental Eclacatlon. Strategy 



Matiy observers of EE In the UtS/ are convinced that the move- 
. ment*s number one problem Is Its lack 'of cohesion. We are 
many bodies (some federal, some state, many private) in need 
of a head. The arms, the branches, all are laboring mightily, 
but without enough coordination. ^ 

—Alexander. Barton * , 

Development Program Director 
National Science Foundation 

The United States has no national plan for maximizing environmental 
e4ucatlon efforts. Theie is a strong need to work toward a national 
strategy that will achieve the goals and objectives of ES that have 
been stated clearly at Tbilisi. By recognizing the strong local, 
state, regional, national, and international efforts that have been 
made over the past decade, and building upon these efforts,, we can 
further in the United States and throughout^ th^ world. Now Is an 
appropriate time to constructively link these efforts and capitalize 
on the synergistic effect a coordinated national strategy can provide. 

The Elements of a National Envlrcnmental Education Strategy 

^ A strategy la a plan to help resolveP specific Issues that have been 
, identified. Flgute 1 outlines the key elements of a national EE 
strategy^ each of is briefly discussed belcwt 



Fotmtion of 
OoaU 6 Ob.1«:tlvcs 
& Resolution of 
As/yocl&tftd Issues 



Identlficstlon 
of Target 
Audiences 



Sseablishmenz a 
Reinforcing LMtnis^ 
Environment 

• Programs 
o Personnel 

• Materials 

• S^/aluation 

• Research 



Froviding a 
Support . System 
t Insticutic^l^l 
e CoaimunicaM«;n 

• LegisUtiotl^ 

• Funding 



Figure I.— Key Elemerits of a National Strategy for EE. 



1, A framework of goals and objectives needs to be clearly estab*^ 
llshed and constantly reviewed and the resolution of associated 
Issues should be addressed. Much of the foundation for this 
framework has been well defined by the work at Tbilisi and 
other international and national conferences • What directions 
do we as a world community wish to choose? These goals and 
objectives should act as guides for any future actions we take. 
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2. Ta.'get audiences need to be clarified, Many past efforts - 
have developed in comparative Isolation and reached limited 
audiences. Too often, EE efforts are aimed primarily at 
formal education and minimize nonfontoal modes of education* 

. . 3, Action programs should be identified^" plarined, and implex 
mented which Include development of program models and 
instructional materials and preparation of personnel in 
both forinal and nonformal education. 

^* Evaluation helps ensure the qualify of EE programs and 

materials by determining whether we have achieved our stated 
objectives. It should be an ongoing process in all areas of 
EE if we are to meet the needs of our target audiences. 

5. Researc h should become an integral part of our movement. We 
nefd to keep abreast of devcloiiments in related fields and 
their significance to EE. Professionals in our field should 
be supported in efforts to determine the most appropriate 
educational methods. 

Institutional support systems should be identified and estab- 
lished where necessary to provide the assistance. needed to 
move ua toward a national EE strategy. We can b6gln by 
determining how to best coordinate through existing institu- 
tions. The Alliance for EE and the Federal Interagency 
Committee on Education (FICE) are two examples of organize" 
tlons that have linked their members in order to use their 
resources more effectively. \ni&t new linkages can create 
more cohesion between institutions? 

Communication support systems need to be developed to utilize 
existing systems and coordinate to a higher degree our local, 
state, regional, national, and international efforts.^ The 
Educational Resources Information Center (ERIC) system is one 
vehicle by' which the activities of our profession are docu-« 
mented and shared around the worlds What additional types of 
communication can be utilized to reach an even wider audience? 

8.. Legislation can be effective at both the national and state 
levels in furthering EE by encouraging leadership, fostering 
the development of programs and materials, promoting teacher 
education, stimulating research and evaluation, and providing 
financial resources to support EE activities. 

9. Financijal support systems should be identified, and their funds 
allocated for maximum national benefit. For nearly ten years, 
the Office of Environmental Education (OEE) has provided fund- 
ing for the development of projects such as curriculum models, 
teacher training programs, and community workshops. However, 
funding is limited and we should decide how future funds can 
best be allocated to achieve our stated goals and objectives. 
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"k viable plan of action brings together all of these elements Into a ' 
reaisidnable, workable timeline to identify procedures, develop prior- 
ities, and assign responsibilities* This plan, or strategy, should 
have built-in llexlbllity to allow for the midi-couvse adjustments 
that ongoing evaluation and research will suggest <; 

tn addressing each of the above elemenfj, we are faced" with specific 
problems. We have made a special effort in each section of this 
paper to identify some of , the important concerns cojif renting the 
field of EE. Solutlcns to these prob lewis, should be addressed in our 
national EE strategy. 



An Overview of this Paper 

Three of the major purposes of this paper are to j 

1, provide an historical biackground of EE so that we may 
effectively build upon the foundations of the movement; 

2, identify some of the major problem areas that confront 
the field of EE; %i)d 

3, outline one process for developing a national strategy 
for EE, . 

In Section II, we begin with an historical account of the development 
of EE, providing a perspective which sets t'uz stage for future planning. 

In Section III, we discuss the goals and objectives neede^l to provide 
direction for a potential strategy and recognize a series of unresolved 
Issues that confront the movement of EE, The range of target audiences 
needed to provide input and assume responsibility for making a strategy 
work are identified. 

In Section IVj, examine the necessity of building a reinforcing learn*' 
ing environment to meet the needs of the diverse EE audiences through 
the development of programs, materials, and training strategies for EE 
facilitators. 

In Section V, we focus on the need for a support system. This includes 
appropriate Institutional and organizational arrangements, effective 
conmjunication, special legislation and adequate funding, Together, 
these four components can help to provide an effective support system 
for EE. 

In the last section, a plan for developing a national EE strategy is 
suggested and concrete actions to Implement this plan are offered for 
consideration.- A timeline for executing this plan is Included to con- 
tinue the momentum generated at Tbilisi in 1977 and furthered in 
Washington In 1978. 

The suggestions and strategies presented In this paper are not meant 

to be a definitive plan. Rather, they are suggestions to be considered. 
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The suggestions strive to provide flexibility during the planning and 

Implementation of a national strategy for EE, 

, . . . . " 

* 

II. AN HISTORICAL PERSPECTIVE OP ENVIRONMENTAL EDUCATION 

. ■ • ' . ... 

We must move toward a coherent national strategy for EE 
that takes full advantage of the strength of our dlver»- 

• 8lty.*.any strategy or plan will have to provide for appro- 
priate division of labor among the various' elements of the ' 
private sector. .* and the different levels and agencies of 

r ^government .3 

A— —Mary Berry 

Assistant Secretary for Education 
' U.S. Department of Health, Edu- 

cation and Welfare 

' ., . ' 

Over the past decade, significant steps have been taken in defining 
needs and developing and Implj^entlng plans that have furthered EE 
at the national and international levels. / The framework of this paper 
makes it difficult to address ten years /f important EE achievements 
and to give credit where it is justly d<ie. An extensive bibliography 
(Appendix E) suggests sources for acquiring additional information in 
this area. 

Figure 2 assembles historical EE landmarks and divides them into five 
major strands (International Environmental Educatlor National Confer- 
ences, National Legislation, Communication Networks, .nd Professional 
Environmental Education O'ganlzatlons) . The flgutre also Illustrates 
the limited Interdependence that has traditionally existed between these 
strands. Weaving these threads into a coordinated effort should be a 
major focus of our national EE strategy. 

A brief overview of each strand follows. 



Inte rnational Environmental E ducation ^ . ; 

The United Nations (UN) Conferenca on the Human Environment (Stock-' 
holm, 1972) documented the need for a cooperative international EE 
€!f£ort by proclaiming! "To defend and taiprove the environment for 
preaerjt and future generations has become" an imperative goal for 
mankind , " 

In 1975 » the international EE component 'of the United Nations Educa- 
tional, Scientific, and Cultural Organization (Unesco) initiated a 
three-year program to further EE internationally, This four-phased 
program resulted in an international workshop (Belgrade, Yugoslavia, 
1975), five world-regional meetings (1976), an Intergovernmental 
Conference or EE (Tbilisi, USSR, 1977), and institutionalized support 
for developing^' national strategies for EE, Major funding was provided 
through a grant from The United Nations Environment Program (tJNEP) , 



ERIC 



96 



Figure 2. Major Environmental Education Landmarks 



4' 



COMMUNICATION NETWORKS 

Creation of Creation Creation of. Revision Creation 

ERIC/SMEAC of ALLIANCE of of 

(EE) VREFC FOR EE FICE SEE (FICE) 



PROFESSIONAL EE ORGANIZATIONS 



CEA 

EARTll DAY 
JOURNAL or EE 
EE DEFINITION 
I. U.C.N. 



Creadon 
of 
NARR 



Creation 
of 
ASEE 



1 



NATIONAL LEGISLATION 



U.S. 

EE 
ACT 



Cre.-itlon 
o^U:S. EE 
OFFICE 



Extension 

of 
EE ACT 



z 



INTERNATIONAL EE 



Creation 
of 
SREEC 





Extension 
of 

EE. ACT 




10 

ERIC 



Convening 
of 

STOCKHOLM 



Creation 
of 
UNEP 



UNESCO 
OFFICE 
OF EE 



Convening WORLD Convening NATIONAL 
of REGIONAL of PUNNING 

BELGR/J)E MEETINGS TBILISI 




r 



-I n ri 



National Conferences 



Starting lnijp70, there have been six national conferences, each with 
p different fojcus on EE, The sixth an4 taost recent, j^ntltled ''From 
Ought to Action National Leadership Conjference on EE'^ ^Washington, 
D,C,, 1978) , formed working groups to reviev reeommendattons from all 
of the previous national and international meetings, The outcome was 
the drafting of 16 definitive recommendations relating to a national 
strategy for EE, 



National Legislation 

In 1970, Congress responded .tfo the national effort to address the 
complex and urgent problemsr yof environmental Quality and the quality 
of life by passing the National Environmental Policy Act (NEPA^ , 
and the Environmental Educ4^,ion Act, In 1971, the OEE was ^iteated 
to administer the EE Auj,/ Throughout the 1970s, the major pri6rlty 
of the OEE has been to fiind local EE projects such as the development 
of teacher training modejis, curriculum materials, and community««based 
programs, A major result of the EE Act has been the encouragement of 
state EF planning and legislation, 

Communication Netw prkjs 

In 1969, the Journal of Environmental...MucatlQn. JJEEI 

formal deflnltlc.i of EE, Throughout the growth of EE In the 1970s, 
the JEE and ERIC/SMEAC have played a vital role in seledtively pub- 
lishing the materials produced by practitioners in the field of EE, 

The Alliance for EE, a consortium of nongoyiornmental organizations and 
the FICE Subcommittee on Environmental Education (FICE/SEE) , its federal 
counterpart, have respectively linked various nongovernmental and 
governmental organizations having common Interests in EE, 

Regional coalitions ^have been formed for similar purposes,. These 
Include the Western Regional EE Council (WREEC) , the Great Lakes EE 
Council (GLEEC), and the Southern Regional EE Council (SREEC), 

; o 

ProfesslLonal Environmental Education Organizations 



Three major professional organizations have sponsored annual confer- 
ences and provided an arena for the exchange of information. They 
are the Conservation Education Association (CEA),'the National 
Ass. elation for EE (NAEE) , and the American Society for EE (ASEE) ♦ 
Each organization has greatly helped to expand and strengthen the 
field of EE^ 

Although EE has progressed over the past ten years, there has not 
been a concerted effort to develop a coordinated and coherent national 
strategy for EE* An Important Immediate task Is to help unite the 
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strands outlined In, this section In an effort to vork toward our 
defined EE goals and objectives* Only wheft the strands are inter- 
woven can our national EE goals &nd objectives of EE be obtained 
effectively ♦ 

■ • 

The following section of this paper recognizee the need for clarity 
in the goals and associated issues o2 the EE movement t and the 
specific objectives and target audiences toward which EE programs 
are directed* 

^ III. THE DIRECTION OF ENVIRONMENTAL EDUCATION 

One of the most critical elements we face in developing a national 
strategy^ for EE 1^ the formulation of long-grange goals and near-«term 
objectives as. they affect various target groups. The effort to 
define the goals and objectives of EE culminated in Tbilisi when the 
following statements were formulated and unanimously adopted: 

t If 

doals and Objectives of Environmental Education 

1. to foster clear awareness of, and concern about, economic, social, 
political, and ecological interdependence in urban and rural areas 

2, to provide every person \rLth opportunities to acquire the. know- 

- -ledge^values.^,...attitudea.>._j:p„mmitm<&at^_ 

and Improve the environment; 

3o to create new patterns of behavior of individuals, groups., and 
society as a whole toward the environment. 



Categories of Environmental Education Objectives 

Awareness ; to Jielp groups and individuals acquire an awareness 
of and s^rfsitivdty to the total environment and its allied prob- 
lems; 

2, Knowledge i to help social group's and individuals gain a variety 
of experience in and acquire a basic, understanding of the environ- 
ment and its problems; 

3* Skills : to help aocial groups and, individuals aciiuire the skills 
for identifying and solving environmental problems; 

4« Participation { to provide social groups and individuals with an 
opportunity to be actively involved at all levels in working 
toward resolution of ejivlronmental problems. 

The Tbilisi formulations were dlocussed at the Watlonal Leadership 
Conference on EE (\:ashlngton, D,C,, 1978), Although no vote was 
formally taken, there was general agreement among the conferees that 
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these goals and objectives were in keeping with their desired direc- 
tion for EE in t^he United States, 

Even though there seems to be a consensus regarding these broad goals 
and objectives, the movement of EE Is still faced with a series of « 
unresolved Issues that a national str^itogy should address. Some of 
these Issues were raised at the Natlon^al Wotkliig Conference un '*Emerg<». 
ing Issues*' (Ann Arbor, 197A). . The nine EE Issues selected for analy- 
sis at this conference were? 

r. The constituency of environmentalists; 

2, The relationship between environmental Issues and the Issues 
of social justice; 

y 

3. The relationship between environmental Issues anc* economics; 
4« Environmental education and the concept of values; 

5. Skill training in environmental education; 

6. The autonomy and integrity of the learner in environmental 
education; 

7. Local versus global perspective in environmental educatlot)i; 

8. The support system for environmental education; and 

_ * . ■ I 

9. The relationship between enviroTmental~elR^ 

and the structure and process oi formal education^ 

Of these 9 three issues—constituency » social justice, and economics^*- 
deal with environmental problems and the envitonnijBntal movement 
generally. The other six issues deal explicitly with EE itself: its 
goals (values and skills); its ethics (learner autonomy); its emphasis 
(local versus global) ; and the context in which it takes place (support 
systems, formal education), , 

It is important to EE that there be greater clarity on key Issues that 
underlie its philosophy, A riational EE strategy can provide the focus 
for such discussions, ^ 

The identification of EE*s various target audiences is'^also important. 
The principal audience categories of EE, as defined at Tbilisi, that 
shcmH be consldered^i^^^^ ^^^3^^%! J^___^J^®i „ 

1, Educabion of the general public should be provided at every 
age level and at all levels of formal education, for ^pupils 
and teachers, and in the various nonformal education activi-"^ 
ties for young people and adults , Including the handicapped, 
Voluntary organizations may play an important role, 

2 . Education of specific occupational or social groups f o cus es 
on those whose activity and influence have an Important 
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bearing on the environment, for Instance, ^r.glneera, arch- 
itects, admlnl8tratoraw,anci planner, Industrialists, trade 
' unionists, policymakers,^ and agriculturalists. 

3» Training of certain professionals and scientists Is designed 
for those worklnf*. on specific problems of the environment, 
such as biologists, ecologl9ts> Hydrologlsts, toxlcologlsts, 
soil scientists, agronomists, foresters, landscape archi- 
tects, oceanographers, limnologists, meteorploglsts, and 
sanitary engineers. Various levels In formal and nonformal 
educatlorf should contribute to this training. It is impor- 
tant, that the training of scientists include an inter* 
disciplinary component. 

• * « . » 

In suwmary, although the EE movement has made significant jstrides in 
defining in broad ttirtns the goals, objectives,, and target audiences 
of EE, some of the key issues and audience priorities have not yet 
been clearly resolved. Our national strategy should focus attention 
•/ on these problem areas. 
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IV. THE ESTABLISHMENT OF A REINFORQING ENVIRONMENT FOR LEARNING ^ 

The ultimate success of our national EE strategy lies In Its afelllty to 
stlinulate efforts for the development , evaluation^ and dissemination of 
iaffectlve programs and materials. In order \o achieve this, it Is 
Important that a strategy addresa^the establishment of a reinforcing 
environment for learning, Progrrois that reach a broad spectrum of 
learners should be encouraged. The active Involvement of learners in 
these programs is of vital importance. This can best be achieved by 
familiarizing educational facilitators (educators and leaders) with the 
evolving content and .methodplogy of E|l,j , Finally, a strategy should 
include prpvlslons for they development and continued evaluation of 
materials that meet the needs of educators and learners in a variety 
of settings, * 

i 

In building a reinforcing learning envlrotlment , we are confronted by 
many questions. What should be the desired balance between formal and 
nonformal EE? Is there a sufficient number of nonformal programs? Do 
we have adequate evaluation of instructional programs? Have we util-* 
l«ed fully current research in the development of instructional pro- 
gram9? A national strategy should consider and respond to these kinds 
of questions. These are analyzed below. 



Formal and Nonformal Environmental Education 

Tlie tnajor national effo^'t In EE has been in formal education. Currently , 
many elementary and secondary classrooms Incorporate EE into their 
curriculum and a growing number of colleges and universities offer 
interdisciplinary programs in' environmental studies. Though these 
programs contribute significantly to furthering EE, they reach only 
a small percentage of the general public* 



When we look at the target audlence« Wentifled In Figure 3, 
readily see that the majority of learners are in Che nonfonnal Sector. 
Some successful programs have been cinder tatcen to bring EG to learners 
such as youth groups » decision makers and mass media personnel. How- 
ever, these efforts have been lijaited and do not jfully encompass the 
variety of ways in which individuals can be.reachfed outside of jfhe 
classroom, 

An imbalance between formal and nonformal program^^-is evident. We 
should determine the degree of emphasis that we W4nt .to provide in 
each sector of education, A national EE strategy ishould ensure that 
this is represented accordingly. 

Regardless of how this emphasis is apportioned, we will need skilled 
facilitators throughout formal and nonfonnal ^education (see Figure 3), 
Facilitators should be aware of the orientation of specific target 
audiences so that they may better relate EE to the learner's own 
environment. They should be. prepared to plan with the components 
of EG, including conce^|; development, values clarification, and the 
development of problem solving skills. 

Avast array of Instructional materials is needed so that facilitators 
may integrate these components into their educational efforts. To 
nurture the interdisclpilnary approaich of EG and involve the learner 
to the greatest extent, we need to design participatory, multi-sensory,' 
and multi-media materials. To ensure that the needs of learners are being 
met, materials should be developed in close cooperation with potential 
audierices< . ♦ ■ ' - 

Mass media Is an especially Influential tool that should be used' to its 
fullest extent. It has a larger audience than any other instructional 
vehicle and has great potential for reinforcing E^; efforts initiated 
In other programs. 

Our national strategy should provide for the dayelopmeht of varied Instruc 
tlohal materials and ensure that maos media is "used effectively in EE, 

Evaluation of Progra.ns and Materials 

All j^programs and materials should be/^aluated to determine how effec- 
' tiVely they meet their stated objeoi^ves. Without evaluation It Is 
difficult to assess whether we are helping people become informed, 
concerned, and skilled citizens. . - ^ 

1 

Currently, many programs are jvoA^elng effectively evaluated to 
see if stated objectives are being achieved. If we are to have 
quality instructional programs, a national EE strategy should 
encourage program evaluation and the dissemination of evaluation 
results. 
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Figure 3. Facilitators and Target Audiences for Environmental Education 
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Research 



Research is an Integi^af' part In the development of successful EE 
programs* Research skills and me^hodolbgy are particularly useful 
to' teachers y leadera, and curriculum cQbrdlnators and planners. " It 
is helpful to know the environmental background, attitudes, values « 
and skills of a tfi[l^gc^t;;^roup prior to the development of an instruc**- 
tional program, ft^tfttght also be helpful for the facilitator tp know , 
the most appropriate; methods for the effective acquisition of rele- 
vant concepts, values, and attitudes for a desired audience* Research 
methpds can provide dome of the techniques; and knowledge useful to 
these kinds of questions. " < 

^4 ^ Courses In resec^rch ittethodtilogy at the preservlce or Inservlce level 
v-v ^^^^^uld be particularly useful to educators , leaders ^ and program 
- designers In exposing them to techniques which would enable them 
to more effectively fulfill the ob^ictlves of EE. 

A national EE strategy should address the problem of developing 
policies to further EE research projects and Incorporate the findings 
Into the general educational process, 

V. PROVIDING A SUPPORT SYSTEM FOR ENVIRONMENtAL EDUCATION ^ ^ 

In developing a national strategy, one' of the more critical problems 
'we encounter Is how to link the EE efforts, to diverse organl2atlon8^ 
An effective support system which can facilitate Interaction among 
tnese organizations Is impoi^tant. Such a support system should ^ 
Include^ the following components x 

' ' . ■ ■ , 

1, Appropriate institutional and organizational arrangements; 

2, Effective communication channels; 

3, Legislation; and ' 

4, Funding 

We sl^uld 'assess the status of each of these components and develop 
ways In which they can be sufccessfully coordinated. 

We need to determine whether we have appropriate Institutional and 
organizational arrangements to me^t the goals and objectives of EE, 
In some localities, states and regions, Institutionalized support 
systems d6 exist. For example, the Western Regional 'EE Council 
(WREEC) Is a coalition of 11 western states that grew. out of a need 
for coordination of EE efforts in the western states* In other places 
the need may be to strengthen an existing arrangement, 

A supportive system for EE could be* enhanced if communication channels 
between existing EE organizations were improved. An excellent example 
oi\ this occurred in 1973 with the formation the Alliance for EE« 
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,Thld consortium of concerned EE organizations established strong 
channels of communication. In order to reduckj; the dupllcaticn of 
efforts, build upon the strengths of each £if filiate, and to 
collaborate on EE activities when appropriate. 

Through appropriate Institutional and organl^.ational arxangeinents and 
effective conununlcatlon channels, we can build a network that can pro'* 
vide strong support for the EE movement. 

An example of supportive legislation , the third component in estab*- 
llshlng a support system for EE, is the National Environmental Policy 
Act (NEPA) which solidified the environmental movement by requiring 
environmental Impact statements for federally funded projects. 

In, 1970 the EE Acis^was enacted, providing for the establishment of 
the Office of EE and appropriating funds for grants to regional, 
state, and local bodies for furthering EE activities. 

Several states have also had success In stimulating EE activities 
through legislative acf^ion^ The California EE Act of 1970 empowers 
the Conservation Education Service in the Department of Education 
to encourage the development of educational opportunities specifically 
related to EE* The New Jersey EE Act of 1971 provides for school 
district EE programs » regional EE facilities for students and teachers 
and curriculum research and development centers. In Florida^ the EE 
Act of 1973 was enacted to stimulate awareness and understanding of 
the enylrohment and develop problem-solving skills among students » 
teachers 9 and administrators In the state. The .Wisconsin statutes 
require that conservation of natural resources be taught In every 
elementary and high school. In addition, adequate^ instruction in the 
conservation of natural resources is required for elementary teacher 
certification and at the secondary level In the areas of science and 
social studies. 

A national Strategy for fi^ should continue to' utilize and promote use*~ 
ful environmental legislation. 

Developing programs » preparing facilitators, designing materials, 
conducting research, and disseminating "information are but a few 
examples of the activities we need to continue as we develop and 
Implement a national strategy for EE. Several models exist ^or 
providing the necessary funding iot such activities. California ear- 
marks money from the sale of personalized license plates for a state 
EE fund. The U.S. Department of Health, Education, and Welfare (HEW) 
has allocatfed federal money to EE projects, such as the establishment 
of WREEC. 

We should recognize the Importance of these- components and the rela- 
tionships among them. It is especially important to pay particular 
attention to institutional and organizational arrangements, and ways 
to Improve communication channels. Together, these two components 
comprise a network ^for EE. This network should enable people to 
have access to broad sources of support for some of the following: 
communicating with others, acquiring project Information, ideveloplng 
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program methodologies, obtaining funding, designing evaluation Instiu.- 
ments, and facilitating research* 

The U.S* EE network fits into Unesco^s international framework as shown 
In Figure 4* ^ The portion, shown In bold lines is detailed in Figure 
followed by a di'^cussion of a possible EE network Ia our country, 

In Figure 5, each circle represents a point of input into the overall ^ 
ot;:ganizational structure (node). Each node Includes the people, organ<«* 
izations, andoilnstltutions active ^In EE at that level • Communication 
within and between nodes 1^, important to an effective EE networks 

Throughout our country, some excellent examples of networking modeX.s 
exist at the local, state, and regional nodes, but many organlj&ations 
and programs operate in comparative Isolatioi* 

As environmental educalbors, we need to tako inventory of our resources 
and identify areas of weakness by asking ourselyps two questlotiis. Firsts 
do we have the appropriate resources to facilitate communication between 
OUT organizations and local constituents? Second, do we have approp2?iate 
meclianisms to facilitate communication between our ofganisr^ations and the 
national.and international framework 6f which we are an Integral part"? 
We need tp consider the Inv^itltutlonal arrangemeutiesi and communication 
channels presented on the foXlqwing pages j> and adjust them to meet our 
needs. ^ 

The institutional arrangements at thB national level should be strength*" 
ened; national level ins tltut ions need to improve communication channels 
with the local, state, regional, and international levels. Active/ 
support from the national level will he%]> catalyse efforts on all levels 
to establish links between the United States and international EE 
efforts'; r 

A national strategy for EE should help strengthen the network in several 
ways. It should encourage public participation and communlnatlcm among 
individuals and groups at all levels* In addition, a national strategy 
should facilitate communication between nodes and provide continuity 
and cohesion for our EE efforts* 



Th^ Local Node 

In general, communication linkages between local organizations and 
access to other nodes needs to be {Strengthened • Naturally, a' multi*- 
tude of local organizations with KE interests are operating in 
* ~c~omparatlve'"l8olatlon. Soma organlzatlons^and institutions such aj^r 
those listed below are attempting to itr^prove local network systems, 



Formal EE 

Preschool, Elementary, 
Secondary, Higher Education^ 
Adult Education 



Example s of N etworking 

Facilitates communication through 
journals, nev;sletters, periodicals 
conferences ^ workshops, organlSia- 
tions, and pre and In^ervlco 
programs • 
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Figure A. Unesco*s International FramevjorV for an Environmental Education 
Network 
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Figure 5. A Potential Environmental Education Networking System for the 
United States 



Local Program Hetvotks 




Proichool 

Eler^ntary 
Sec^Adary 
Higher Education 
Adult Educatiaa 
Buaineaa 
Zoduatry 
Kaaa Media 
GovHRrnmcQt. 



Eaaiotml Hatvorks* * 

• SAEEC 

• 83ECC 

• MEED 

• GLEEC 

• Coalltiona of 

Govaraors & Mayors 

• Taachar Centera* 

• EPA Cantara 
a NRAC 
a Othara 



Youth. Organic* 

aatiotia 
Citiaan 

Organi^atlona 
Rftligioua 

Organisationa 
Eavironoantal 

Canterc 
Othara 



State Hat^rka^» 



State EE Lagialatioa 
Alliaacea for EE ' 
EE Aaaociattone 
EE apecialiata 
EPA 

Department of Education 
Xntergovernmantal 
(Sbmltteea 

Conaervatioo Servicea 
nthera 



yational Networka 



HEW & DEE 

Ks'itiondl EE Center* 
ERIC/SMEAC 
Alliance for EE 
FICE/SEE 

National Council 
of Governors 
SEECA 
NAEE . 
CEA 

Additional Professional 
Organi^ationo 
Others 



International Networks 

a Unaaco/UNEP EE Frograns 
a Xoternational HE Center* 
a International EE Clearinghouae* 

(WTERNATIONAl] 
a nr ^ 

a (hiaaco International Directories 
a Environmental Liaison Centre 
a Internationsl Bureau of 

Education • 
a Others 
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World Rtgion Netvorka 



Vneaco Regional Office 
UNEP Regional Office 
European/North American 

Regional EE Center* 
Eu.opean/North American 

World Clearinghouae* 
SEPA 
ALESCO 
Othara 




* Theae netvorks are currently 
under consideration or In 
development stages. 
** The listed networks do not 

necessarily exist in all regions 
or atatea* 
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Examplea of Networkin g^ 



Youth Orgajciizations , Business , 
Induflt?^, Lfifibor, Mass Media, 
Citizen Osrganlsatxosis * tntet^ 
^t(^t'iv& Cemters, J&iseuas, 
Churches , Goveirnment » Others 



Facilitates communication through 
Journals, newsletters* confer- 
ences* workshops* organizations « 
lob^>y^ng, and boycotts* 



The Stat« Node 

Most states have a number of organizations and institutions which inform 
people about environmental concerns. ITiese institutions and organiza- 
tions should be working together to reach an eVen wider audience. 
Possible models for stimvilating networks on the state level are exem- 
plified below. Each of the examples is now operating at least one 
state. 



Nongovernmental Models - 

i>enn8ylvanla and Illinois State 
Alliances for EE, State Public 
Action Groups and/or? Conservation 
Societies, State Univiersities and 
Colleges, State EC Associatio'ns , 
Others ^ 

Governmental Models 

California Conservation Service, 
State Intergovernmental Committee 
on Education (SICE), State EE 
Specialists in the Department of 
Education and/or Natural Resources, 
Environmental Protection Agency (EPA), 
Department of Natural Resources (DNR) , 
Department of Education, Others 



Examples of Networking 

/ 

Brings together diverse group^s 
with common EE concerns; Human 
and natural resource surveys - 
and research "projects. 



Examples of Networking 



Provides educational resources 
and opportunities to develop 
and implement EE projects and 
programs; Coordinates efforts 
through institutional arrange- 
ments . 



The Regional Node ' . ' 

Organizations have often cooperated in artvironmental matters on a regional 
level. Such organizations are now involNcfed in e«jvirorimewtal prograais that 
are successfully coordinating EE i'ntew.BJ;^, Tliese models serve as exam- 
ples' for other areas of the country to link resources and Information. 

For inst-anc-e-, -SREEC Is . composed 45i. . stfttes-JErom_4:he..sou-the.m ..reglon -^ml 

sei^ves to act upon their coojmon environmental interests. Other regional 
exas^les arei . . 

t 

f- - ■• , 

• RajS^ional Institutional Arrangementa Examples og.Mfe , 

, Northeastern Environmental Educistion Facilitates communicat-.ion 

D&v«lopW(ent (NmD) ; GLERC, WmC, ' betwe(sn state and local 
Northern Rockies Action Group (NMG) , practitioners within the 
Other^a region. 



Regional Governmental ItistitutlonaX 
Arrangements 

Coalitions of Governors and Mayors 



Federal Government Regional 
Instltutionial .Arrangements 

EPA, Regional Teacher Centers*, 
Others 



*In° development stages 



Exa-aples of Networking 



lilnks state and local govern- 
ments* 



Facilitates research develop- 
ment; Disseminates EE projects 
and programs 



The National Node ^ 

Over the last ten :^ears,> concerns with environmental issues have redirected 
a j||imber of national organizations .to conserve resources and improve the 
environment. Because these organizations have diverse purposes, there 
is a need for institutionalized coramunicj?*'ion links between them. The 
following are examples of existing and plumed national organizations 
that are channeling efforts into an EJE network? 



Nongovernmental Institutional 
Arrangements 



Siriance for Environmenial~Educa- 
tion, NAEE, CEA, Additional 
Professional Organizations', 
National Council- of Govefnors, 
Others 

Governmsnt Institutional ' 
Arrangements 

FICE, HEW, OEE, FICE/SEE, National 
EE Center*, Others 



ERIC 



*Under consideration. 



Examples of Networking ' 



between state and local 
practitioners throughout 
the nationV 



Links iedetal projects and 
agencies specif ically inters 
ested i:i EE. 

Provides EE information 
through a computer retrieval 
system^ 



The Unesco World Region Node 

In an effiort to strengthen EE internationally, Unesco and UNEP established 
EE offices^in each region of the world. The Unesco world region node 
should enhance communication between the international and national levels 
through clearlnghou^s^s and EE centers, such as the ones recently estab- 
lished in Africa and Latin America. Some of the institutional arrange- 
ments working to link efforts on the world region level are listed below. 
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International Nongoverntnental 



Institutional Arrangements 



Examples of Networking 



Science Educatilon Progranme for 
Africa (SEPA) f Arab League Educa*- 
tlonal) Cultural 9 and Scientific 
Organization (ALESCO) , Others \; 

International Governmental 
Institutional Arrangements 

Unesco Regional Offices » UNEP 
Regional Offices » Europe » and 
North American Unesco EE Center^» 
Others 

*Under consideration. 



Facilitates coordination of 
newsletters » planning sei^<^ 
sions 9 etc . through 
regional offices. 



Facilitates coordination 
of newsletters »nplanning 
sessions^ etc. through 
regional offices. 



The International Node 

There are, many international organizations and institutions with EE 
Interiests^ U.- asco and UNEP^a recent activities in furthering global 
efforts in' EE have resulted in major conferences » the establishment of 
a world directory rn EE literature, and the creation, of a computerized 
world bank of names of EE practitioners and organizations, As suggested 
in the Tbilisi recommendations/ an international EE Center should be 
established to aid in linking the international node with all other 
nodes. , ^ ^ . * 



Inter n ational Nongovernmental 
Institutional Arrangements 

International Union for Conservation 
of Nature and Natural Resources CUNCN), 
International Youth Federation (lYF), 
Environmental Liaison Center* 



Examples of Networking 



Facilitates commiunlcation 
through nWsletters, pub«- 
llcatlonaf committees ^ and 
research. 



International Governmental 
Institutional Arrangements 

Unesco-UNEP EE Programs, International 
Bureau of Education (IBE), Inter?" 
national EE Center/Clearinghouse* 

*Under consideration. 



Facilitates communication 
through newsletters, direc- 
tories, publications, meet-- 
ings , finding , and research . 



Institutional arrangements alone do not assure a viable network for EE. 
Institutions and organizations become a network wtien readily accessible 
and effective communication channels exist among them. The communication 
channels, or linkages, should satisfy two needs • First, institutions and 
organizations within each node should interact and communicate. Second, 
institutluiis and organizations in a particular node should interact with 
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those In othjsi^ nodes. Through a collective effort of the people who com- 
prise organizations ,^e need to communicate both within and between nodes « 

y ■ . ■ ■ • 

There are numerous methods with which to link Institutions and brganlza* 
tlons (Figure 6). Figure 7 details some of the methods fbund*^ useful at 
all nodes. . 




Figure 6,— Methods of Linking and Strengthening Each, Node 
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Figure 7 4 Some Methods for Llniklng Insfiltutiond and Organizatlonc 



nil^iiiiliiiiiiiiH i;l I I I - I , ' 

1. DEVELOPING DIRECTORIES AND REFERENCES SOURCES 

... * " » 

1 ■ - . 

• EE Ditectbrles^ (Uiiesco) 

• Propbsied National EE Center 
. • ERIC/SMEAC 

• EE. Coordinators 

• CiearlngHouses 

2. UTILIZING THE MEDIA 

• VVBHite, books 

• Radio/TV 

' • Newslettetjs and Newspapers 

• Magazines and Journals 



3* FORMING ALLIANCES AND COMMITTEES 

• Alliance for EE 

• FICE/SEE 

j»_J5tateJan4JLQCAl^cMiiJEiQm 



4. SPONSORING CONFERENCES AND SPECIAL EVENTS 

• Earth Day/ Sun Day 
« Workshops/Seminars 

• Ecofilm Festivals 

5. UTILIZING FUNDING ANQ LEGISLATION 

• NEPA 

• EE Act of 1970 

• U.S. Office of EE funding projects 

• State legislation 

6. STIMULATING GENERAL PUBLIC PARTICIPATION 

• Community Projects * 

• Public hearings 

• Boycotts 

7. UTILIZING OTHER INTERDISCIPLINARY APPROACHES ■ 

• Teacher exchange .programs 

• Collaborative educational efforts 
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We should conisider the unique conditions of a sltuatlon .ln det'ermtnlng 
which methods best link any Institutions and organisations # These 
linkages are more effective when Integrated with Institutional ^nd 
organlzatjlonal functions t 

Another Important prol)lem centers around national leadership # To help 
coordinate all of the significant EE efforts being employed at the 
reglonat^ _8tatkv;7attd 

from the national node> such as the establishment of a National EE 
Center dlscus.sed at the National Leadership Conferences (Washington » 
D.Ct, 1978) « At the sarnie tlme^ linkages between the national and 
International nodes should be strengthened In order to facilitate the 
exchange of Ideas and Inform^'.tlon with people on other continents ^ Our 
national EE strategy should prbvld'fe for the kinds of leadership t Ihstl^ 
tutlonal arrangements 9 communication channels an'd funds needed to 
address these and other problems. 



VI / A PROCESS FOR PEVELOPING A NATIONAL EE STRATEGY / 

At the Tbilisi Intergovernmental Conference on Environmental Education 
Dr. Mary Berry stated: ^ 

Environmental problems know no national boundary. We believe , 
that» Just as our environment Is shared by all, so should 

Info rmati on abouc It be disseminated to peoplie everywhere, , • » 

-^-^g^^g jjg^g Q^gg ^.j^g world *s new awafene8¥^f the 

Importance of our relationship to the environment suffuses 
all ,educatlon^ all teacher training, all coursework In what- 
ever subject — and^ Indeed, all the educational activities *of 
life.^ ^ 

EE is indeed bodies in need of a head*" Consequently, it is important 
that we work together to formulate a national EE strategy, A strategy 
willy when Implemented, bring direction » strength., and cohesion to the 
field. 

In the devclppmen t of a national strat^sgy we ^rtiould recognize the tre- 
mendous amount of work that Is currently b^ing don^ and its possible 
integration Intb a cohesive whole. We should also yegogrflze that th^ 
success or failure of a. truly national plan lies primarily in the 
participation of individuals at .each level. We cannot overethphasize 
the Importance of the active' involvement of local, state, regional, 
and national representatives from education, governmental agencies, 
business, industry, and nongovernmental organizations in this process • 
Involvement of a cross section of the American public is important to 
ensure that all viewpoints, including thosq of minority groups, are 
taken into full account. 

In order to initiate the further development of a national strategy 
within a feasible time frame, we recommend the following steps be • 
taken (see Figure 8). 



Figure 8. Steps in the Process for, ')eveloping a National EnvlronmeritaX 
Education Strate>»,v 
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To facilitate t:his process we recommend thai^ the OEE consider 2^edirect" 
Ing its priorities and funds for a period pf *i>pToxiwately three yearp,, 
During this time, the OEE could i^i-ovide the nm.ied funds to facilitate 
thoi^e projects and processes necessary to plan, conduct, and evaluate ' 
the development of ai national Efi strategy, <^ ' . 

Step 1 1 Ori^Artization of a National Coordinating 

Contaittee and Support Staff (fall 1979) „ f> 

To coordinate .state, regional, and national conferences (Figure 8) , we 
recommend the organization of a National Coordinating Committee and 
support staff. The Committee *s purpose should be to.oVersee the organ- 
i^ation of conferences at the Various levels and to serve as, consultants 
tt both the st«|te and regional conferences. 

■To develop a national strategy for EE, public or private funds should 
be sought to employ a staff for a three<»year period, with an adequate 
support budget,, to work with the National Coordinating Committee tO' 
help implement the proposed strategy. It is dear that documents will 
need to be prepared for .the state, regional and national conferences 
to provide' the appropriate focus on the problem areas ^iilentlf ied in 
this paper, and to help coordinate- the activities associated with the 
development of a i^iational strategy. . ' , 

The National Coordinating Cbmmitt|ji members should: 

Is Assess the needs and priortttes^ ' 

2« Identify pertinent Issues and prepare general working docu-* 
ments for consideration at the State Conf jprences; 

3s Prepare a proposed agenda for the State Conferences; 

4. Prepare working documents for a National Conference; and 

5 s Evaluate the national strategy process » monitor the Imple*^ 
mentation of any recommendations related to the strategy » 
and disseminate this Information « 

step 2; State Conferences (Summer 1980) 

4 

In each state > the State Education Agency Coordinator for EE should be 
responsible for the .organization of a State Conference Committee, This 
committee should provide necessary materials » prepare working documents 
for presentation at the conference » and recommend directions for the 
state meetings. It should ensure that, at least one session at the 
conference be devoted to both national and International Issues, This 
committee should Invite key local representatives from all sectors to 
the state conferences, 

• -3 
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At the statfe conference, represent at lve9 should; 

- 1, Review the status of EE In the state; « ^ 

2; Adopt (where necessary) state EE goals and objectives and 
resolve associated issues ; 



. ,3. Identify target audiences; n , 

4, Develop (where necessary) state eIb action plans Including t 
de,slred institutional arrangements , con>munic.ation networks, 
potential iegialatidn, prograw development and evaluation, 
research, and funding, and the assignment of responsibilities 
and timelines for implementation; 

, 5. Prepare specific working documents for th^ I^eglonal Conference; 

. 6. Formulate a set of suggested questions and .associated documen- 
tation to be considered at the .Regional Conference; 

7. Document and disseninate information concerning what pro|;rams, 
funding, associations, and alliances exist within the state; " 
and 

■ ■ i 

8. Designate representatives to the Regional Conference. 



— ^te p 3; R eg lonal -( 



:e8-(Winter^^83:)^ 



The National Coordinating Committee should assist each region in estab- 
iishlng a 'Regional Coordinating Committee. The Regional Coordinating 
Committee should meet, to se^ the direction of the Regional Conference, 
.monitor the development of State Conference documents so that this 
Input can best be Injected into the conference structure, prepare work- 
ing documents^ and ensure that at least one session at the conference 
is devoted t© both national and international Issues. 

Those attending the Regional Conference should: ' 

1* Review the status of EE In tiie region; 

2. Review and discuss state goals and objectives and resolution 
of associated Issues; 

3. Establish guidelines for the development of a regional EE 
plan including! desired instltutldnal arrangements , inter- 
an^ . Intra-regional networks, program developmg^it and 

* evaluation, research, funding, and the assignment of responsi- 
bilities and timelines for Implementation} 

4. Develop specific position papers for the region assessing the 
needs and deslreS for elements of a national strategy for EE 
to be presented at the National Conference; > 
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S* Document and disseminate Information concerning what pro- 
grams, fundings assoclatlcnSf and airianeea exist with In 
the region; and 

- , ' • u 

6. Designate repreaentatives to. the Nationar Conference. . 

C ' * ■ . 

Step 4; ijfational Conference (Fall 1981) ' 

The National Coordinating Cpmralttee should take responsibility for ' 
facilitation of National Conference activities. The National Con- 
ference is intendv'sd to represent, through part Iclpatloh and presen- 
tation of regional position papers, the needs and desires of the nation. 
The National Coordinating Committee should jprepare forking documents 
for the Natlotjkal Conferenc<i». As a conference, the participants need 
to address the further development of a- workable and comprehensive ^ - 

national strategy which considers the ! ' 

Review af cthe status of EE In the Knlted States; 

Adoption of national EE goals and objectives » resolution of 
associated Issues i and Implementation of the Tbilisi recom«« 
mendatlon^9 Including more^ active Involvement and concern 
with international Issues in EEs > 

Establishment of guidelines for the development of a national 
EE strategy Including) desired institutional arrangements^ 
.co^unlcation networks at all levels, legislation i program 
development and evaluation^ research; funding » and priorities; 

Documentation of regionalt state » and local activities; 

Development of Implementatlbn measures including specific 
resporislbllities and targets for Implementation monitoring 
of any recoimnendationst . 

Establishment of a National EE Center; 

Dissemination of information^ documents, and recommendations 
developed at the cc/nference; and 

Evaluation throughout the process of developing a national 
strategy. 

Implementation » Monitoring, Evaluation > and Dissemination of Infonnatlon 

It is important that every recommendation adopted at the state., regional, 
and national conferences be targeted for Ifnplementation with a timeline 
for action* ,A major respbnsibl^llty of the National Coordinating Commltt,ee 
and support staff is to disseminate each recommendation to the designated 
body (target), then establish a plan for, and evaluate each recommendation. 
The Information reiaulting from these efforts should be dissemfnated through 
appropriate channels; 
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These four steps require vision and initiative <^n the part of dedl-/ 
cated leaders ab all levels, if a national strategy for )SE is to 
succeed in accomplishing the goals established at the thllisl ^ 
Conference, it should also deal with public particjtpatipn and citizen 
involvemcTnt at all levels . P„owe r to impleoent the elements . o f the 
strategy can come dovm from .enlightened and dedicated leaders, but 
can also come from grass-'roots involvement of the general public. 
This two-pronged approach is based on t\u^ form of government, type 
of governmental structures, and del^gatpn"5£zpQveW^^^ 

Public partipipatlon seeks tp facilitate the brfnging together of a 
cross-section of the American .public to express their concerns and to 
become involved in carrying out the national EE strategy. For 
instance, we can play 'a significant role in furthering EE programs 
and policies by» ■ ■ ^ 

• Participating in the state, regional, and national conferences 
mentioned above; 

^ Helping to plan I coordinate » and carry out the conferences ^ and 
helping to follow up vlth additional activities^ 

^ Introducing EE^^related legislation (such as to provide funding^ 
set up an office or cent^r^ create a position^/ etc«} } 

^ Modifying proposed legislation or presenting testimony before 
hearings; and 



^ influencing and participating In EE programs In the local commun 
itye ^ 

It Is Important that we actively Involve the general pu1)llc throughout, 
the entire process of assessing needs » formulating goals and objectives 
deciding on and implementing a course of action ^ evaluating that course 
of action » and revising it where necessary, 'For any of the^ components 
of a riatlonal EE strategy to be effective, they must embody the opin«-^ 
ions of those who will be affected by decisions relating to daily life 
styles. ^ ' ' 

Citizen involvement in institutional arrangements at each level of ^ 
concern can help to; (IX exchange ideas » assess opinions » and Incor- 
porate the views of Interested citizen^ and groups; (2) provide a 
.mechanise for disseminating pertinent infoimation regarding EE programs 
and (3) provide a means for forma]L citizen review and comment* . Ques^ 
tionnaires^ workshops i newsletters » and public hearings represent 
several vehicles through which Interested individuals and groups can 
affect the development and implementation of our national strategy for 
EE, 

Only if actions of Individuals apd groups at the gras8«>roots level are 
incorporated into the strategy will It have long-term effectiveness • 
Recognizing that Individual and group Involvement are an integral part 
of the development of a national EE strategy » we have Included some 
personal actions that each of us can take to assist in this process 
(Appendix A)* * 
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VII. SUMMARY ' ' . ' - „ 

The purpose of this papier was to Identify some of the cia.i or landmarks 
thail; have served BE in the United States and the wprld, to focus on 
some 6t the major problem areas that confront the field of GE» an^ to 
suggest a process for developing a national EE strategy to address 
these areas of concern* 



It is Vithiri this type of strategy that we can lay the foundation for 
an environmentally lit^erate ci'tizenry. Continued envirbnnental pro- 
grams ^ill vidke it possible for«a wider audience to develcp new know- 
ledge, skills, valuiess, and attitudes in our drive for a better Quality 
environment, - . / 

"Our environment is shared by ail , so should information about ^it be 
disseminated to people everywhere, "5 Only then will^we be able to do 
our part tii^ a nation to help build a quality life for future global 
generations. 



School of Natural Resources, University of Michigan, Ann Arbor, Ml 
48109. . ^ 

From Ought to Action in Environmental Education! A Report of t he 
NatlonaTTeadershlp Conference on Envlroiimentai liaugtowion t EK^fst/IEW^t "'" 
.June, 1978, p, 32, 

Presentation at the Int.ergoveimmental Conference on Environmental 
Education, Tbilisi, USSR, October 14-26, 1977, unpublished, 

4 - , . * „ 

As quoted) in From Ought to Action in Environmental Education, A Repo rj^ 

of) the National Leadership Conference on Environmental 'Education , ERIC/ 
SMEAC, June. 1978, "p. 8. ' . 

5 ■ o 

Mary Berry, address at the Tbilisi Intergovernmental Conference on 
Environmental Education, Tbilisi, USSR, O^itober 14->26, 1977, unpublished. 
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^ois^mlmMrn'm^iMp^^^m^ strategy 




-JL^^uOa^^xiim^ 



6xB&ii%mti^m 9 civic, .$von^s ''.■■/- ' ■ ^ . 

Z, Become involved with a State 4lXiattee for pE-^-soUclt memlbershlp , 
orgasiiae ac£ivi£t«3» evaluate state jaeeds (state EE plana i legls- 
laftlofi). ' • • ■ 

Pos3:lble ^ targets r Stat*» EE speclalistj?, nature centers, civic groups,, 

school systeips « university p^raonnel , recognized 
' key people, business 9 labor. Industry, mAiss media, 
state government 



Organize a state meeting for an BS strategy to evaluate state needs 
and di^sircfS, . i 

Possible targe ts? State EE speclall$fcs. State Alliance for EE, 

National Coord inativig CoimQittiee, Regional EE 
apedaliats, local ..onvdronmental groups, state 

goviBrn^ent — — : ; ■— - — — =- -• ■ 



4, Keep in'touch with regional council actlvities-'-or take actions to 
organize a regional council in y6ur area. 

Possib le tar gets ? Recognlssed key peonle in the region, stjate EE" 

conjsultants, state goyerniaent, state alliances, 
other; regional councils ^ federal funding from the OEE 

5« Organise a regional meeting for an environmental education strategy to 
evaluate regional needs and desires and. prepare position papers for a 
national conference on an KE strategy, 

Po ssible targets ; Regipnal Councils, »tate gcvernments, state EE 

consultants f state alliances, Alliance for EE, 
recognized key people 

6, Participate In planning ^ for a National Conference on ah EE strategy. 

Pogglble tartlets; OEE, PICE, Alliance for EE, Regional Councils, 

State Alliances, state governments, EE consul- 
tants, -recognized key people 
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. ADDITIONAL P^SONAL ACtlVlTIISS 

, ^ ■ ' ■ 

Alliance for EE members: Uae your newsletter to spead the word of 
Alliance activltles*-*wrlte a monthly column. (This has the 
potential to reach 12 million people, the combined membership 
of the Alliance affiliates.) 

Ifoke use of* ERIC system; contribute to it and take advantage of It. 

Write In response to the Barton, Jeske, and Pratt article on a National 
EE Center in the Winter 1979 issues of T rends CVolume 16 ^ No, 1), 

Support— 'and utll^Lze*— your local EE ^gggrdinktor, facilitator or con- 
sultant in your school 8y8tem-«S5r vrite in support of li^itlatlng 
"such a position. 

Incorpoi^rate ^E and internationalism into programs that you are Involved 
with. 

Write your congressperson expressing your interest in EE, 

Sharie what you are. doing with others In your area— organise training 
workshops, conferen'ces for local, .state, and regional people. 

Obtain free curriculum materials, including government publications, 
for your public library, school library, or learning center. 

Contact your newspaper, television and r^dio station, etc, to give 
feedback on .the stories they choose- t(S cover and the way they 
handle them. 

Provide feedback to others i store owners, m6vle producers , advertisers 
ete. 

■> ■ , ■ • 
Write ai^ article about the need and potential for EE and submit it to 

newsletters of organizations tp which you belong, 

t 

\ . . * ^ 
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THE USE OF PSYCHOPHYSICAL SCALES IN ENVIRONMENTAL 

EDUCATION RESEARCH 

1 ' 

Lei tane Bamfiiel and Gene Bammel 



Abstract. The puifpose of this pveeentation waB to: 1) compare the ' 
aamonly uaed oategovy $acile8 with the leea fmiliax> magnitude esti- 
mation Boalea, 2) pvesent the rationale, methods^ pvooedureSi and 
advantagee of the magnitude soale aa well 'aa S) illuatvate ita 
oux'vent and future uae in r&aeavoh pvojeota. 



Environmental researchers have tried to assign quantitative weights to 
various events, attitudes, values and beliefs. Traditionally,, the 
construction of such matheniatlcal models has been limited by small 
social group sampling plus the assutiipt Ion that the highly reliable 
category scales are always the appropriate technique*. Category scales 
are a result of psychophyslcs., the study of the perception of quality^ 
quantity, magnitude, and Intensity of physical phenomena. The )|tudy 
of psychophyslcs also produced magnitude scales which have b6en pre- 
sented In the psychosocial literature as appropriate characterlzatlbn 
of the mental effect of a stimulus (Sellin, et al , 1964). Since these 
two measurement methods yield different results, It appears desirable 
to discuss their relationship as well as to consider the potential use 
of the lesser known magnitude scales. 



Category Scales ° 

Reported attitudinal environmental assessments have primarily relied 
upon category scales (Bammel, et^l977; Bennett, 1975; Millward 
1975). Most commoniy used have been the Likert Scales arid the Semantic 
Differential Technique^, The Likert, scale •(Likert 1932) (Figure 1) typi 
cally involves selecting an odd integer, anywhere from three to eleven, 
for response foils— five appears to be the favorite (Strongly Agree, 
Agree, Undecided, Disagree, Strongly Disagree) . ^ - 

NAEE is a worthwhile organization SA A U D * SD 



Fig^ I*— -Example of a Likert Scale Item 

Response range (number of foils) is determined by the age, educational 
level, and general condition of the subjects. Numerical values ate 
often later attached to facilitate statistical analysi*s« Modifica- 
tions include pictorial, cartoon-type, and ordered alternatives scales. 

1 



Forest Scientists, Environmental Studies, Division of Forestry, West 
Virginia University, Morgantown, WV 26506, 
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■Saianac~DTfferenri'a^^ are ccm struct ed by selecting a nuraber 

of polar word pairs from a standard "atlas" (Snider and Osgood H969). 
Subjects rate a concept by responding to each seven-p6int bi-polar Word 
pair listed under the given concept. 

FOREST 

^^^^ * ' ' ' ' —w-' B ad 

Dirty ! " ; j : *. »««^ Clean 

Boring ■ .» { :\ : _s : ! Exciting 



Fig, 2,— Example of a Semantic Differential 

f ^ 

Flshbeln demonstrated that 'the Semantic Differential Technique could 
be adapted to measure both attitudes and beliefs (Flshbelni. et al 1967). 

Several serious questions have been raised as to the general usability 
of cateogry scaling techniques. At best, category scales exhibit equal 
intervals. Schneider reported that the foil responses of "Always," 
"Very Often," "About as Often as Not," "Seldom," and "Never" produced 
equal intervals whereas "Always," "Often," "Occasionally," "Seldom," ' 
and "Never" did not (Schneider 197A) . 

Difficulties surface when numerical values are assigned to the various " 
response foils because "neither the zero nor the unit can be specified 
in a nonarbitrary way" (Luce, et al . 196t3) . Technically, category methods 
ought to be used only when the stimuli can be considered to be ordered, but 
even then the scale is affected by variability (Stevens and Guirao 1963). 
Categorization is not hecessarlly based on ^quantitative relations , A 
geologist in categorizing common intrusive igneous rocks does not "measure" 
but rather "enumerates" the objects. For example, five of the specimens 
might be granite, two gabbro, and three granite porphyry. Numerous 
environmental investigations have had frequency , tabulations as the primary 
set of- data. This type of data can also be expressed In percents-. For 
example, 50 percent of the rock samples were granite, 20 percent gabbro, 
and 30 percent granite porphyry. Problems occur when researchers arbi- 
trarily attach numerical values to, categories that contain frequency data. 
Values should only be assigned to stimulus events that can actually be 
measured. Ordered categories can be established for those measurable 
stimulus events. Scales can be "purposely ordered quantitatively in terms 
of an attribute" (Nunnal.ly 1978). 

Probably the most significant criticism of category scales is that the 
response range is quite limited as well as being a product of the exper- 
imenter rather than the rater. Internal validity "cannot be claimed for 
the imposition of a fixed range of category values by the experimenter on 
the rater's judgment" (Sellin, et al. 1964). These scales are viewed as 
limited since , the response range rarely exceeds a single logarithmic unit. 

Because category scales cannot be assumed to produce interval data, one 
must be careful not to apply parametric statistical methods to non- • 
parametric, non-interval data. 
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,..uae of data obtained by these (unequal). respond© cate- 
gories may result in erroneous -and invalid conclusions, 
especially wKen parametric statistical methods are 
employed (Schneider 1974), . 



Magn itude Scales^ . ' , 

*- A 

The main thrust of this manuscript is to point out that a^ psychophysical 
scall,ng Alternative exists and that it can be used in environmental 
research. Magnitude scales, unlike category scales, are a produce of the 
rater, product "ratios," have internal validity. Parametric statistics 
can be appropriate (Luce, et al . 1963; Masuda and Holmes 1967a,b; Sellin, 
et_al. 1964;, and past studies have indicated their usefulness in the 
."'complex processes like affective judgment"-^ (Soon 1965). Another advan- 
tage is that . 

stimuli whose differences are reported to be subjectively equal 
on the category scale are separated by progressively larger 
distances on the magnitiiide scale (Soon 1965) . „ 

• ' , 1 ■ 

This repeated' finding of non-linearity is interestinji[ since >oth scales 
have reported high degrees of reliability. Most researchers have con- 
tended that the category scale is a logarithmic function of the corres- 
ponding magnitude scale, while one prominent psychophysicist has amassed 
evidence supporting a power function (Luce, et al . 1963). 

A specific technique called the "Magnitude Estimation Scale" has. been 
successfully applied to psych osocial phenomena (Holmes and Rahe 1967). 
Historically, its origins 'are rooted ln« the confusabillty of physical 
events being proportional to the physical magnitude of the events— . « 
expressed in Weber's Law, a law of comparative judgment. In 1860 Fechner 
developed the idea "further to state that the psychological measure of 
intensive physical variables is the logarithm of the physi-cal stimulus. 
The resulting scale was based on units of variability and is referred to 
as the JND, just-noticeable difference scale. A later idea of assigning,, 
quantitative values to psychological 'events that" were void of, an intrin- 
sic physical counterpart was , developed by Thurstone, in 1927. Since 
then, Ekman's Law of Relative Variability from the field of metric 
psychophysics has. been extended into the non-metric field of psycho- 
social phenomena. 

Construction of Magnitude Estimation Scale . Once the variable to be 
rated is determined, a list of &tt.alus events or situations i^ then . 
established. The variables can be of a physical or social nature.. ; 
One stimulus can be assigned a particular response value so that the - 
subject's (S,s) can estimate the value of other stimulus items by how 
they compare proportionally to the given standard, called a "module." 
To make computations easier for the S_s, values of 1, ,10, or 100 have 
often been utilized (Luce, et al. 196l) . Some attitudlnal or other 
situations might however require ^ larger standard value; 500 has been 
successfully used (Holmes and Rahe 1967). This scale, for example 
(li'igure 3), could be used to determine the relative importance attached 
to a number of environmental issues. 
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Environmental Issues 


Values 


1. 


Clean air 


500 


2. 


CXean water 




3. 


Nuclear power plants 




4, 


Alaskan wilderness areas - 






International fishing borders 




6. 


Endangered species 




7. 


Etc. 





Fig, 3,— Example of an Estimated Magnitude Scale ' 

DatA could be collected from varioui^ grou«'' (politicians! the general 
public, identified environmentalists) » witn statistical analysis applied 
to determine whether or not significant differences occurred between 
"the groups' values. 

Use of Magnitude Estimation Scales * A nine-point Likert scale ("extremely 
aids." to "extremely detracts") Instructed reaponders to,rate how given 
factors affected their personal hunting experience. Results indicated 
the top five factors to be 1) na,ture appreciation, 2) escapism, 3) com- ^ 
panionship, 4) shooting, and 5) skill (Potter, Hepdee and Clark 1973), A 
reader of the above data would not be able to determine the difference . 
or distancie between ranks. Is it that all five were very closely spaced 
together in the responders' minds, or could it be that significant gaps 
separated each factor? Managers 4,nvoived with the hunting controversy 
have .frequently referred to that study as a means of Indicating that 
"harvesting" (killing, ranked eighth), is not as important to hunters 
as anti-kill and anti-huntfers assumed. But the data did not indicate, 
whether or not significant differences occurred between the various 
items. The precise value placed on each item i's still not known. 

When the Bammels applied the magnitude estimation scale^ to determine - 
why people (N- 190, Males 177, Females 13) liked to hunt, the top five 
-reasons were as follows when "the kill!' was assigned a standard value 
of 500j 



1) Like the out-of-dobVs ' 816,26 

; 2) Recrelition and leisure 608,06 

3) Challenge - testing skill 566,63 

4) Nature study and seeing animals 563,61 

5) ' Like to shoot' 536,62 



.The following top five reasons resulted when people (N«»30, Males 11, 
Females 22) who opposed hunting were asked to give values (to the same' 
list' with "the kill" scored 500) to reasons why they thought people 
hunted ! 

1) The kill 500.00 

2) To prove manhood . 470.73 



-3)-— tl^ce--thfr-otrt'»of»^OT8 ^435 r76 — 

Like to shoot ' . 417,00 

5) Challenge testing skill 397.79 

Non-hunters, those who do not huht for other reasons th^n opposition ' ' 
to .the activity, also responded to the scale, Statistical procedures 
were able to identify which "reasons" drew Significantly different 
responses f rom the three groups » ' , ' . 

Currently, the authors of this paper are employing the magnitude 
estimation, scale on a McXntirerStennls Forestry Research Grant to 
determine the relative importance of. various outdoor recreational 
activities. Tlie exact 'directions are as follows: 

You are asked td rate a series of outdoor recreational 
activities as to their relative degree of importance « 
;. In scoring, use all of your exper^-ence in jarriving at 
your answer. This means personal experience, where it 
applies, as well as what you hav« learned to. be the case 
for others. Therefore, sfrive to give your opinion of ' 

average degree of importance for each activity, 
rather than the e:)ctreme. 

* Primitive camping has been given an arbitrary value of 
500. As , you complete each of the remaining activities 
think to yourself J "Is this activity of more or less 
importance than Primitive- camping?" If you decide that 
th^e activity i& more important, then choose a propor- 
tionately larger number and place it in the blank directly 
preceding the activity in the column marked "VALUES."' If 
you \iecide that the activity is less important , ° then choose 
a proportionately smaller number. If the activity is equal 
in importance to Primitive camping, record the number 500 
opposite the eVent. ' ^ ■". 

X 

The above directions called for the score on the estimated value to 
be placed before the item instead of after for greater e^se of 
responding. 

y • • 

' Statistical Treatment . It is possible that at times the dat^ might 
need to be "normalized" depending 'upon the i;estionse range. It was 
necessary in the hunting study since the groups varied so widely 
with values ranging from 0 - 1,000 or more. 

The general consensus is that the geometric mean Is the best average 
statistic (Sel.lin, et_al,1964), since it discounts the extreme . score 
while considering the distribution of scores, when the distribution of the 
subjective magnitude scorfes Is logarithmic. Although "the. pragmatic 
value of the arithmetic mean was obtained In .spite of the demonstrated \ 
appropriateness of the geometric mean" (Masuda and Holmes 1967), the use of 
the geometric mean In. reported studies did not improve assoclatloas 
.between the variables. Therefore, the additional calculation efforts 
necessary for the geometric me^n do not appear to improve the quality of 
results sufficiently to warrant Its use. Furthermore, correlation coeffi- 
cients oetween different subgroups were almost identical, la the 
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Masuda and Holmes study, whether caXcuXated with parametric Pearson^s 
r or non-parametric Spearman* a rank order r,, 

Parametric statistics have been racommended on the basla that one Is 
dealing with a ratio scale In subjective maginltude ^estimations. How*» 
ever, the scoring In the one study which compared the two methods 
Indicated that the correlation coefficients were ^'alm<}flt identical 
whether calculated as parametric Pear aon*s r on me^n Item scoring or. 
tton-parametrlc Spearman^s rank order r" (Masuda and Holmed 1967). 

the final choice of a statistical tool will of course b« determined 
by the degree of knowledge an^ conservatism of the researcher, the 
topic Investigated, as well as the size and type of group (random 
sample' or n6t) Investigated. 

Smnmat y - ' 

Llkert, Semantic Differential, and 'other category scales have exten- ' 
s1v^1:k been used in past environmental Investlgatldns. Conclusions 
and/o'c recommendations have sometimes been based on ndn<"lnterval scales 
or on results yielded by inappropriate statistical methods,. Category 
^ scales should use nonrparametrlc tests. The Magnitude ]Estlmation 
' Scale allows the rater to establish the response range. Is a ratio 
scale, and can be treated with parametric methods of statistical 
analysis. ' ' ' ' 
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AN ANALYSIS 0F TWO STRATEGIES FOR INCREASING TEACHER 
AWARENESS AND USE OF COM^|!UNITY RES|^ WCES 

, J. Rdnald Oardella^ 

Abstract, This study provides some insight into the educational use 
of ootrmmity pesouroes. It veoognis^a the praotioe as pedagogioalty 
■ sound, advocated by enviromentat eduoatovs, yet underutilised by ' 
teaohevsi It empiriaatly examims the effect of the two most oomon 
methods for encouraging teacJiers to use. ooft^nity resources, the 
Resource Workshop dnc jhe Resource Guide, on teacher abJoreness and 
use of oammnity reso..rces. It establishes both methods as effective 
for increasing' teacher use of comtunity resources and the Resource > 
Workshop as effective for inbreasing teacher a(i)arene0s of commhity 
resources. The study indicates that the mao'or (jsterrents to teachers^ 
using commnity resources are hindering administrative polioi^es, cost 
of trips, and problems arranging transportation* 



Introduction a ^ 

Every community contains a wealth of resources that can provide direct 
and relevant expj^rlences ;for students at all grade levels # Understand-* 
Ing the Intricacies of communities and their associated environments is 
nebessary if the community and environments are to be malnta^ed success-^ 
fully^ This is particularly important today with the threat to people 
and their -communities imposed by .the high level of environmental degra-?, 
dation/ The edjicatlbnal use of cotbmunit;ies and their resources is a 
pedagogically sound practice that supports thxs understanding (Gardella^ 
et al. 1973) • 

The educational use of community resources has been a practice with vary- 
ing degrees of popularity since the time of Pestaldzzl (Olsen 1956)* 
Educational reasons given in defense of this practice havd been to pro- 
vide opportunities for direct experiences (Hammerman and Hammerman 1964) 
and educational experiences that 4re relevatit to the lives of students 
(Clapp 1939) • Historically, the greatest support for community resource- 
use education came during the period of the community school movement 
(Clapp 1939; Hammerman anS Hammerman 1964; Rrug 1953; Seay 1953). Since 
that time outdoor educators have continued to recommend the practice 
(Clark 1943; Sharp 1948). ^ Defined advocacy for community resource-use^ 
education has befen offered by the- environmental education movement since 
its rise in the late 1960s. This advocacy is* documented in publications 
such as Environmental Education Resources by the United States Department 
of the Interior and the National Education Association (1972), and by 
environmental educators such as Ambry (1970)> who states !: 



"^Science and Environmenta'^l Education, Education Department, Nunn Hallj, 
Northern Kentucky University, Highland Heights, KY 41076. 

I. 
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fhe-aim-of-envi¥anffiei^al-„ wt tion ig t o m ake-4i8e -o£-the wealth 
of respurces In every community which can reintoce and con- 
tribute to the Xearning ptoces/iu. ito add understanding to the : 
students* awareness of *'the variety and complexity of life 
around them...» and abov6 all* to make the educational process 
relevant to the studeiit's needs both' iidmedCate and future (p. 5)* 

teachers are recognized as critical to the educational use of community 
resources; programs describe a "Variety of strategies to encoutage 
teachers to use resources ' (Ayers 1956; Sharp 1948; Shultz 1975; Spelgiver 
1961). Inmost of the program efforts, teacher use of community 
resources has been emphasized, while teacher awareness ainid attitudes 
toward community resource-use received little attentiou. . 

The reluctance of teachers to use community resources has been'^hoted by 
numerous writers and researchers (Bard 1952; Hug 1964; Olsen 1963; 
Strohben 1952)* D. Hammerman (1954) notes that "there was a dearth of 
experimental studies In this area" (p* 46). Hug (1964), and Olsen and 
Bharnuratna (1956) among others, recommended that further research b^ 
done regarding the educational use of community resources . 

The purpose of this research was to respond to this need for further 
research on teacher use of community resources (plsen 1956) by comparing 
two techniques that have be^n purported to increase teacher use of ,^ 
community resources by Brown, Lewis and Harcleroad (1959) . These tech- 
niques are the community resource workshop and the community resource 
guide. They are the two most frequently reported methods for .encourag- 
ing tpt^^l^^^ use of community resources. More specifically, this study 
sought to compare the effect of the resource workshop and resource guide 
on teacher awareness and use of community resources'^ 

The study^further investigated selected teacher a ttltjides .toward coinmun- 
Ity resource use arid the degree to which seven deterrents to the use of - 
comraunity resources most frequently reported iii the work of Hug (1964) ^ 
Norberg (1952), Sharp (1948), Palmer (1952), Ayers (1956), and others 
affected the teachers in this e^feudy. - . 



Hypotheses 

Hypothesi s 1 . (Awar en ess) ! New Jersey element^iry school teachers who 
have received training. in inventorying and developing learning strate- 
gies for selected resources of 4 New Jersey county in a resource guide 
development workshop will be aware o£ the resources of that area to a 
significantly greater degree than Would a similar group ^of teachers 
who ;:eceive no such training, but are given the developed guide to the 
same resources. 

Hypothefids t (Use Hypothesis) : NViW Jersey elementary school teashers 
who have t*?ceived training in inventorying and developing learning 
strategies for selected resourc.e,^ ot a New Jersey county in a resource 
guid*e development workshop will u^e th$^ resources of . that area to a 
significantly gre^*ter degree than wuid a &Jimii.^t group of teachers 
wha r^ceiv^ no isuch training 5 but ari* ^iven the developed guide to 
the same resources. 
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Research Queattofa jU t Wlli elementary teachera in Moroi^outh Covmty, 
New Jersey change their attitudes toward the educationa!! use of 
conmunity resouices as a result of training in a conniunity resource 
guide development workshop or through the use an educi^ti^nal 
guide to community resources? \^ 

Research Question H t Will elementary teachers in Monmout'h 'County, 
New Jersey Increase their uhderstanding of techniques for the educa*- 
tional use of community resources as a result Of tritining i^ a 
community resource guide development* workshop or through the use of 
an educational guide to community resource?? \^ 

Research Question //3 t What major deterrents to the educationi^l uae 
of conmunity resources vill the elementary school teachers associated 
with this research project identify? - \ ' . 

- • " ■ • • " . ■ \ 

Methods 

The study was limited to 72 elementary school t^achera^ All elet^entary 
school teachers in Monmouth County » New Jersey » were invited to pkrti- 
cipate in the stiidy. Every fit th applicant was accepfced until th^ 72 , 
participant maximum was reached. \ 

The community and ^ounty resources employed in this study were in Mton- 
mouth. County, New Jersey, Data for the study were collected over a*^ 
two-year period <ApTMl 1972 - June 197A1, . 

Research Design: The research' design la a pretestrp^osttest control 
group design utilizing two treatment groups (Fig, 1; . 

Treatment 

The Resource Workshop r treatment (Xi) was a 30»»hour course of 
instruction developed and taught by the researcher. It included 
instruction in the philosophical foundatioyis for the educational 
use of community resources; group and individual work in develop- 
ing strategies for use of community resources; community resource 
visits with. demonstrated use of the resources by the researcher; 
and presentation of resources Identified and annotated by each 
participant to the group. 

The Resource Guide (Gardella, et al. 1975) used in this study was 
developed as a result of the resource workshop given to Group J. » It 1^ 
an organized listing of 160 community resources of Monmouth County . 
New Jersey, The listed resources are classified .under the cate- 
gories of Cultural, Economic, Historical, Governmental and . 
Science/Natural History. They are indexed twice, alphabetically 
and by category. 



The unit of the resource guide is the individual resource entry. 
Each entry provides information about the location, facilities 
available, costs, limitations to use of the resource contact 
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Figure 1. Flow Chart foif the Eesfearch O^^ 

lor Xncreeslng teacher Awareneae-aiid tJiSe of toinmunity Resources. 
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person, and suggestions for educational use. The "Suggestions 
for Educational Use" Includes educstlonal objectives, pre- 
vlslt activities ^^n-slte activities, and follow^-up activities. 
All activities are <Nnj8lstent with the objectives posed for 
the resource. Evaluation folr the use of the particular 
resource is inherent In the objectives listed for the ^ntry. 

* 

. Instrumentation V^. ' . . 

The test d^nstrument used in this study was developed specifically fpr 
this study' and/ls called the Resource Inventory, Part I of the instty- 
^tnent is devoted to demographic 'data of tha participants identp teaching 
experience/ professional training, Interests, etc,). Part II measures 
the participants* awarehess of community resources by having themi 
respond to an awareness scale, or 8ca:ie of familiarity, for each of 
100 representative community resources and tha participants* use of 
conanunity resources by asking the participants to .indicate the number • 
of. times they used each of the 100, resources listed," ^It also asks some 
cognitive and attltudinal questions related to the use of community 
resources (Likert scale used) j and asks participants to rank seven 
deterrents to the use of community resources according to what they 
perceive to be the most limiting, ^ 

Face validity of the test Instrument was established by a jury of 
professional educators, test'-retest reliability for the Instrument was 
established on the basis of control group pretest-^posttest comparison, 

Data were analyzed by multilinear analysis using program Linear, Full 
and restricted models using person vectors were included in the analy- 
sis; Person vectors were used to account for individual variance in 
repeated measures. 



Results 

The statistical results of the study are presented in Figures 2 and 3 
and are interpreted for ^ach hypothesis and research question posed. 
The full model yields a value of which is the amount of variance 
accounted for by the predictors: pretest, posttest, and person 
variables, 

A restriction was placed on the full model which results in 
a model which uses only person yectors as predictor varia- 
bles on the criterion. The restricted model yields a value 
of R^ which is thp amount of variance accounted for by the 
persons alone. The amount of variance accounted for by/treat- 
ment is the difference between R^ and R^. The resulting value 
of R^ is then most meaningful when compared to the total 
variance which was unaccounted for by the full model and 
available beyond that attributed to the person vectors (100- 
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Figure 2. Comparlsoj of Control Group, Group 1, arid Group 2 Observations on the Dependent Variabler- 
Awareneas ^ ^ 
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FiguK^ 3. Comparison of Control Group, Group 1, and Group 2 Observations on the Dependent Variable- 
s Use^ ■■ ] 
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HypocheBia H (Avaireness) t Participants lndlc|it6d a significant 
Increase In awareness of comwunlty resources as a result, of the 
resource' workshop , The availability and use of the rbsburce guide 
resulted l,' no significant Increase in awareness of community . , 
resources. ' 

Simply giving the resource guide to teachers* did not incifease their 
awarenesis of coiwnunlty resources In the county. It is .inferred that 
it is not .necessarily prerequisite for a teacheif to be aware of all 
the resources. in a resource guide In-order to use one or a few of the 
.listed resources. The teacher may selectively review onljj one or' a . 
few of the listed resources. Therefore, if raising teachet awareness 
of community resources is desired, it seems that training similar to 
that obtained in a resource workshop would be recomstend<id. 

> ■ ^ \ 

Hypothesis if2 (Use) t A significant Increase in teacher use of 
comi,. "".ity resourcjss occurred as a result of both the resource ^workshop 
and the availablilty and use of the resource guide. The resource work* 
shop accounted for 34,6 percent of the total variance above that , 
attributed to subject variability. The availability. and use of the 
resource guide accounted for only 20 percent of the varianee above and 
beyond that attributed to subject variability. It seems that the 
resource workshop may be a more effective strategy ^for Incrfeaslng 
teacher use of .eomraunlty resources. Given that both strategies are 
effective for Incjreaslng teacher use of community .resources, the 
commitment .%o .use community resources and the, support available in 
the local district would dictate which approach to implement.. 

Research Question //I t The resource workshop accounted for a statlstl- 
cdlly -^significant difference In 3 of 11 statements ,that explored a 
change in teacher attitudes about the e4ucational use of community 
resources.. The avallablilty and use of the resource guide .accounted 
for a statistically significant difference in 2 of 11 statements asked 
Their results do not indicate an overall positive change in attitudes 
about the use of community resources. . ^ 

Research Question //2 ; Teacher understanding of the techniques for 
use of ^community resources waa significantly increased by both the 
resource xrorkshop and the availability and use of the resource guide. 
On the basis of withln-group rortparlsons, the reiov-tce workshop 
accounted for a proportionately higher amount of groop variance 
(53,33 percent) of the total available variance (5"8,79 pefcent) than 
did the availability and use of the resource guide (36, 7A percent),^ 
' Given the effectiveness of both approaches, it' would seem that the 
commitment to use community resources and the support available in 
the local district would dictate which approach to implement. 

Research Question //3 { Numerous factors dictate why teachers do not 
use community resources. Beyond the awareness and knowledge of tech- 
niques for the educational use of community resources, the teachers 
in this study ranked the following deterrents to the use of community 
resources. The major deterrents were, in descending order, hindering 
administrative policies, cost of trips, and problems arranging trans" 
portatlon. Of lesser concern, but still limiting, were concern about 
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student dafety^ lack of teacher planning time^ teacher liability ^ and 
administrative bias against the use of community resources^ 

In spite of the deterrents noted by the teachers in this study > an 
Increase in their use of community Tegpurced did occur* The use of 
coranuihity resources may well be a function of the commitment of the 
individual teacher • - ^ ' 

' ■■ ; ■ '* 

Threats to Validity 

Empirical research'with practicing teachers often suffers the conse- 
quences of realistic dimensions that may affect the riesearch to Vary*- 
Ing degrees. ^The researcher risked selection bias with the method 
he had to use in selecting the teachers in the study, 

A time disparity thajt was beyond the control of the researcher e>:lsted 
between^ control and treatment groups used In this study. This may 
have poised validity concerns with respect to the teacher use of 
community resources. 



pi 8 cuss ion 

Too oft^ri the use of community resources suggests a field trip to some- 
place far removed from the school and community # The teachers in this 
study came to know and use community resources outside the classroom,' 
on the school grounds, within walking distance Of the school, as well 
as^ln the immediate community. With growing restrictions on gasoline 
and schdol trips, this aspect of community resource use is becoming 
more important. 

Beyond the values reported by this study, it is apparent that the people 
in the local community were pleased with the school using local resources. 
It Imparted a status to the people in the local community not previously 
enlpyed. Children viewed their parents and their community in a .new and 
positive light. 



Summary 



1. Elementary school teachers who received training in inventory- 
ing and developing learning strategies for the educational use 
of community resources in a resource guide development work- 
shop became increasingly aware of the availability of these 
resources. 

2. Teachers^ use of community resources was substantially 
Increased by both teacher participation in a resource guide 
development workshop and being presented xd^th a resource guide. 

3. Elementary teachers increased their understanding of tech- 
niques for the use of communlt'?' resoi ces as a result of 
training In a community resourc ^uide development workshop 
and through the availability at.^ use of a resqurce guide. 
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' 4, . major detertentd to the use of community resources 
were, In. descending order, (1) hindering administrative 
policies* (2) cost o£ trips, and (3) probXems arranging 
transportation* ,0f lesser concern, but still limiting, 
were (4) worry about student safety, (5) lack of teacher 
planning time, (6) teacher liability, and (7)' administra- 
tive bias against the use of community resources. 
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UTILIZING A STATE NETWORK IN CURRICULUM DlSSlEMINAHON 

» ■ ':• . . ■ . • , .. 

■S . 1 

' Thomas Tanneif 



Abstract . The maoof thesis of this oase history is that^ ouvHautm 
developers must discover and utilize a state's existing 'dissemination 
neiAi)ork(s)- if- they- and . 

material dissemination j efforts, A secondary thesis is that in a 
successful programs potential cooperators should haoe early and signi- 
ficant roles- in the decision-making process even though the' bulk of 
the detail work may remain the responsibility of .the developer, A 
tertiary thesis is that- the resulting program of' teacher workshops . . 
should involve participants actively with substantive materials and 
experiences which they can replicate or adapt in .their own teaching. 
These theses are illustrated in the successful project. described.. [ . 
■ herein, . > 



INTRODUCTION ' * 

In 1976, while still living In the Pacific Northwest, this writer pub- 
lished a set of s Ik case studies wnder the aegis of the National JViidubon 
Society, These were examples of responsible citizen acition on environ™ 
mental Issues, prepared primarily for the secondary school level. Grant 
.support had, come from Audubon, the U.S. Office of Environmental Education 
and the POINT Foundation. For the next year, I was able to Initiate no 
serious dissiemination or teacher education programs due to the press o^ 
other obligations. Atiduben's. highly successful publishing business ^as ^ 
not geared to this specific type of task. Tentative plans were made for 
me to provide a workshop for the staff of the Audubon Nar.ure Centers, 
who in turn could xforkshop teachers in their own areas. However, 
budgetary limitations prevented such a program. 'Consequently, there 
was a period of one to two years which saw no real program of matdtial 
dissemination and teacher education, ^ 



THE EXISTING STATE NETWORK 

When I moved to Iowa State University in 1977, it was with little thought 
in mind giv^sn to this problem. But one cf ray first lov/a experiences 
changed that. Duane Toomsen, environmental- education consultant for 
the State Department of ..Public Instruction, was directing a' September 
workshop to which he kindly invited me. The subject of the workshop was 
the rationale and use of Project Learning Tree and" the Energy Conserva- 
tion Activity Packets. The former is a K-12 f orestry«orientcd curriculum 
meant for infusion into all subject areas; the latter is an elementary , 



Environmental Studies Program » lAl Bessey Hall, Iowa State University, 
Ames, lA 50011. 
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9dwoX pKo^^ct. develo5»«dl hf D^artsteat ©i! .Public Instruction 

Tlie q'lienteU of. this ^?®?(^)3rM*d«y S<^pt«««)be}^ wksho^v' v^pv&mnu^ 
tive« of afc«te*i3 WW et^iiimto agiiw<j?.e» CmVa) are the 
ag^enctet which, ^ i«i mVi^ 'itl^tmf/ W<^til^M&4,^^^^^ cmmty «cho«X 
<jy3t«w«, with each, wciA ag/»W incoi?|)ot«telns <»:^ th« t%tmtimB and - 
«IX thik $e©$icaphic Iw;, ,ftffiv«>.val ' ammf ny,i»Uim., In Iowa » for 
instance there are l5 r^giV/xWi' '^A's ffcte' atijitife'e 99 counties... 

!fh«y' Ki^ fcee tv|iypiici^a.I^ c^ ' timtr m mt m 'imtm>!^ti^^ 
mmUl& amUm ^M the seJjools oi:' eaifth :»«g|onj second , to provide-.- ,. 
iyp&cUl «flw-atiot\ <3mrvUm for cbiXdireit t(flth variousSi Xeatnii^g handlcapsj 
fchit«l, to provide edwcajtlopAl -deuvicee- «i9fc- iftiliwg itlhiiii ■ the llret tw6r 
Ci-itfiisgorlifijyit. Ilrest last services 4are pr<.widf,id by each, ABA-* s Educational 
Seifviees Diyislows which tsnds to he staffed., by subjeot^-area consultants 
who provide short worksthopa ' and individual conauXtation for 
teachera* • • ■ ■ 

In attendance at t'h^^ sSepcesmber workshop were three represantatlves from 
most of the AEA^b: ■ the enviromtentaX education. consfuXtant fro\a the 
Edwcational Services Division, .and two teachers from the region whose 
releajsed time was being suh^idizjed by .vorkshtep project funds, Only one • 
or two of. the AEA*a had a fuil"«tiTO environmental education consultant: 
mo&t were .rospoxisible for one or more oth'sx curricwlum areas. The work- 
shop staff consisted of the estate environmental education consultant 
(Mr. Toofflsen), plu« staff froai each of the two projects, ^ 

After sever a.l days of hands-^on experience with the projects' materials 
and techniques y the participants were given workshop time to plan the 
agendas of their area follow-up workshops, whi.ch represented the next 
phase, of the program. These worktshops occurred during October ..and 
November— IS.; in nurabe^r, ona per MIA, thch lasted one^ f ull day, from 
ear.ly raori^irii until late afternoon, The teaching staff for each work- 
shop liow consisted of the state consultant and the three area represen- 
tatives ., each having asjjuraed one or two lessons from the opening workshop 
as his or her responsibiiity . The participants represented the K*.12 
grade levels, but were overwhelmingly from the elementary schools, They 
received free copies of the materials » along with & brief introduction 
to the rationale for each project, and were conducted through one or 
two sampls lessons from each. 

These area workshops had been advertised by attractive brochures, pre- . 
■ pared by the state consultant, printed by the State Department of Public 
Instruction, and distributed >y the AEA-s, 

During the remainder of the school year, and into the next, the state 
and AEA consultants offered on©" or- two-hour short courses in schools 
around the state. Frequently, these were schools from which one teacher 
had attended the area workshop , .and had then interested others in her or 
his school in learning more about the materials and their use. Again, 
the materials were distributed free of charge at thoa-a short courses. 

In a meeting in the spring, the state and AKA .consultants analyzed the 
project's first year. Tlie AEA*s are relatively new entitles, and this 
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was one of their first experiences .with this sort of state^^ide diffu- 
sion project ♦ Generally, they were quite pleased with-it* They did 'express 
e^cpress sottie concern over the brevity of the in««school short courses! 
but conceded that they were better than nothing at all^ They had alj! 
found that the teachers who had been participants in the opening *;oi 
shop and had taught In the area workshops were not able to' act as 
resource persons thereafter, because of they demands of their class^i 
room duties, • 



The dissemination network ts summarlze^ ^E^y Figure-tt^ 
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Figure 1<, — The Existing State Network 
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UTILIZING THE NETWORK 

At this point I must return my/narrative to the Septen»ber wcrlcshop , 
and begin to describe .^another sequence of events |;imultaneous to, ^and 
succeeding, those just described* First, X was favorably impressed 
by the networking system which I saw being employed. It occurred to 
me that this sane vehicle would be quite appropriate for t;he Audubon 
case studies, during the succeeding' academic year, Shortly after the 
opening wor kshop I proposed the idea to the state consultant, explaitied 
tii¥~maTeHe^^ him an exainination copy of 

the Instructor's Guide and Student Edition, His reaction was favorable. 



Establishing Popular Support 

Programs of curriculum dlsseminatioa must have th!e understanding and 
support of the many k^y persons involved. The gaining of these is a 
painstaking process which cannot be rushed. The events of this sec«^ 
tion illustrate these principles. They describe a^cti^^itles which 
occurred from October 1977 to September isl78, ^ 

Having received a favorable reaction from the state consultant, I 
telephoned my proposal to a number^of the AEA ^Consultants* Again, 
there was a positive response, pending ex^inatlon of the materials* 
.Soon 15 examination copies, and a cover letter, were in the mail to 
the AEA offices • " . ' \ 

During the remainder of Autumn 1977, I prepared a proposfl^l to the U.S. 
Office of Environmental Education. It employed the model being used 
at - that very time with Project Learning Tree and the Energy Conserva- 
tion Activity Packets, but with appropriate variations. Rather than 
15 workshops^ there would be 8, since we would be drawing from a smallei^^ 
population of teachers (mostly senior high, mostly social studies). 
With the exception of the ^state^s largest , the AEA*s ^i'ould comb:(^e in 
pairs to offer "re|;ional** workshops. These would be two days in length 
rather than one^ to provide the^ minimal exposure which I felt these new 
and relatively complex mater'ials demanded. Throughout the writing 
process, I was in frequent phone contact with Toomsen and selected AEA 
consultants-, to sharpen, verify, or modify the plans as they were 
V. it ten. ' ' 

In early December an abstract was sent to each AEA' contact with whom I 
' had been talking and corresponding for two ma'nths, to summarize all 
that we had been discussing, as it would appear in tae proposal, It 
was accompanied by a request for a cleSr letter of commitment (not mere 
•'support of the plan") to participate In the specific ways described in 
the abstract. The proposal as submitted in January 1978 included 13 . 
such letters plus one from the State Department of Public Instruction. 
(The other two AEA*s joined in but didn't get letters returned to me.) 

During this proposal-preparation period, of course, similar cooperation 
and approvals had to be sought on my own campus. This was a sensitive 
piroce^ss. for some very good reasons. The AEA's had begun giving their 
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wtt credit offetftngs which whil^x mt count^ible toward advanced 
wte accept(^'d for receytlf ieation by the State Department of Fubllc 
• Instruction. Thus I ptopoainji; to cooperate with our competitor® 
and their allies^ But th« relafcionshipa a«io«g the universitV^ the 
department,, and the AEA^s ;i*re a wndrou© miK ot cooperative and compe- 
titive t po0f^tive and negative, Thu» the proposal t^iOt cut of the 
qmestiottt bttt was certainly subjected to appropriate scrutiny at each 
.jftdministratlve level ptior to lt« January mibmiQaion,^ 

After Januaiy th^^re was occasional telephone contact and correspondence 
among myself^ the state consultant^ and the Xl5A cooperators regarding 
posaihle mii^or modifications. The pace of these cosmunications accel'^ 
erated between July, when iihe award was granted, and September 11,. the 
date of our first major planning meetings 

On September 11^ the copperators .decided that five well-^aited regional 
workshops', tfather than eight would giv^ us better econoMes x>f money 
and effort., with two to four AEA^s hosfcing each, They chose dates and 
sites ^ for Fe^ru^ry and M^rch. > ? 

It can be seen that a number of steps were taken to establish and main'- 
tain popular support of the program* These included Che September 
planning meeting itself since the AEA consultants there made signifi"* 
cant recoramfendations and decisions regarding the regional workshops to 
follow* Thus, by this tlme^ they each had a personal stake in the pro- 
gram, 

X made two requests at this meeting^ which they honored. The first was 
that university credit be the only credit available for the workshops. 
The cooperators agreed not to offer competing re-certification credit; 
this did not close the door to their offering additional Audubon case 
s'^udy workshops of their own at a later time, for such credit* 

The second request dealt with the number and nature of staff persons to 
be involved. The previo^is year 's project had 15 area workshops, each 
staffed by the state consultant, the AEA environmental education 
specialist, and two area teachers. But 'in this new project several 
AEA's would join in offering one workshop, and classroom teachers had 
proved unable to serve as resource persons after the workshops. Were 
we to repeat . the use of one AEA consultant and two teachers from each 
area, we would be overstaffed at the workshops and understaffed with 
persons vho could act as resource persons thereafter, ^^y suggestion, 
therefore, was that each AEA should Involve two representatives— the 
environmental consultant and one other whose Jtob would allow him or her 
to act as a resource person in a continuing capacltyi*'«posslbly the AEA 
.social studies consultant. Several reasons underlay this subject-area 
preference. The case studies are largely social studies in nature; 
many social studies teachers are expressing a need for good environ- 
mental materials in their area; the faulty stereotype of environmental 
education as being confined to the science curriculum continues to 
prevail and should be broken down, 

it should be noted that these two requests and their rationale had 
previously been discussed with selected AEA consultants, and had" been 




presented in earlier corrjespondence to all of them; the requests were 

act ^Mropped on them out of the blue/* Agaln» this was consistent 

with our procedure for gaining popular support each step pf the 
program, ^ 

At this meeting, the AEA consultants suggested that the state ^consul- 
tant should be responsible for preparing and, mailing promotional 
brochures,, and that I should receive all applications direct ly> rather 
than through them, in order to T)etter coordinate this work. They would 

promote the workshops in their own areas t - ' 

'* . . \. 

THE WORKSHOP PROGRAM ' * ' , 

Thus, in the months following this meeting, the state consultant and I 
had certain objectives to achieve. His agency has a computerized . 
address- label system with which he can mass-mail to any mimbei: of 
specified populations in Iowa: all elementary principals, all high 
school social studies departments, all who have attended environmental 
education workshops, etc. With this capability, and in his capacity 
as project Cc-Dlrector, he assumed complete responsibility for printing 
and mailing two different forms of promotional brochures with attached 
applications, one in November and another in January. In the meantime 
I accepted and acknowledged applications, reseirved facilities. Ironed 
out details of and won approval for the credit option at Iowa State, 
corresponded with applicants on "How to Get Th^re and What to Brlngt" 
purchased the necessary films and other audiovisuals. Identified an 
agency which would accept these on permanent loan from the university 
for free loan to teachers (the university could not provide this ^ 
seirvlce to teachers), etc. 



The Kickoff Workshop 

~ ■ ■■ ' ' ' . ■ - . .i_ _j ^ 

At the kickoff workshop, February 4^6, 1979, 25 cooperators became rather 
immersed in the case studies and their rationale. Three beautiful films 
bn Glen Canyon Dam, from opposing sides of the issue, were Interspersed 
with small discussion groups and followed by some surprising revelations 
from the instructor about the films themselves and the court case th^t 
followed their production. 

Each participant x^as next assigned to one of three groups opposed to 
certain stream channelization practices (farmers, state conservation 
agencies, citizen ^conservationists) or three supporting the channels 
(other fanners, channelizing contractors, U.S. Soil Conservation 
Service). Theywtead background articles and presented testimony before 
a House Appropriations Subcommittee. Again, the instructor concluded 
with surprising information on the real-life chairman of that committee 
and the Influence he has had on channelization and other environmental 
Issues. 

Participants then planned the future of the planet in light of certain 
unusual objectives* 
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They watched a young wildlife researcher engage in a genuine;' 'Vhodunnlt" 
in the beautiful mountains of Idaho, and they learned what happened to 
him when he tried to act on his findings • ^ 

They brainatormed teaching Ideas for a series of articles on environ- 
mental problems of agriculture, especially in Iowa, (The series a 
Pulitzer Prize soon thereafter,) 

They were briefly "talked £hrough" the Instructor's Guide and Student 
Edition materials on other case studies. 

With some minimal consultation from myself, they planned the agendas of 
the followup workshops and divided the teaching and logistical responsi- 
bilities among themselves, the' state consultant > and myself. 

By now, many readers will have noted that a number of techniques were 
used which contribute to the success of teachers-education wonrkshops: 
the participants were actively involved in the learning process; a 
variety of t.eaehing-leaming strategies were employed? substantive 
content matter was Included j the participants received all neceas-ry 
Instructional and background informatsion materials so that they covtld 
replicate or adapt the experience with others* 



The Regional Workshops 

The cooperators apparently used very good intuition when they sited the 
five regionals, for the numbeif' of teachers at each ranged from 30 to 33* 
.With one exception, a regional lasted from 1:30 PM on Sunday until 4:00 

Monday, and included about 13 solid contact hours. The cooperators 
naturally applied their o^m professional judgment to the workshops and 
produced an interesting variety of techniques. In the Glen Canyon 
session at one workshop, one group saw a pro-dam film while the other saw 
the anti-dam film, before they were convened to a town meeting c^irca 
1960, to discuss whether, the dan should be built. The writer waJ^pTaced 
in the fascinating position of bcilng a pro-dam engineer acting as techni- 
cal consultant to the meeting. (The planners knew that my predilection 
lay in another direc^tion,) In four workshops the channelization Simula^ 
tlon produced not only rapid learning about a topic previously unfamiliar 
to most participant}^, but heights of levity, drama, and thespianism as 
well. In the other workshop a debate on the nuclear power controversy 
replaced this simulation, 

In all workshops, one of ray roles was to provide the anecdotal back- 
ground information which concluded roost of the cases. 

Anon/'/iOUS statements gathered from the participants at all workshops 
were uniformly positive and in most cases enthusiastic. The statements 
for each workshop were typed and copies sent to the teaching ataff of each, 

Participants electing university credit attended additional sessions con- 
ducted by this writer five weeks'- after the workshops. They were required 
to introduce some of the cases Ir.to their teaching* They were to 




determine objectives^ choose or create teaching strategies, conduct 
or direct the students in conducting research to broaden, deepen, or 
update the studies, and evaluate both student learning and the exper- 
ience. By giving a credit incentive for this kind of work, we assured 
that the case studies were used in the classroom. Forty-seven of the 
154 teachers todk the credit option. 

This project, as an adaptation of the .previous yearns model, is 
summarized by Figure 2. 
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Sutmnary 

This paper Illustrates a number of principles of successful curriculum, 
dissemination. V 

We were fortiinatt to be in a state with an existing, simple, and effl«- 
•clent diffusion network, and to be sufficiently experienced to recog-» 
nlze It as such. 

We began discussion with cooperators early i and gave them sufficient 
time to review the workshop materials, 

All correspondence which included significant modification of plans was 
preceded by telephone consultation with a reasonable sample of coopera- 
tors, and Incorporated their suggestions intj6 the changes, (Indeed, 
their suggestions sometimes initiated the changes.) The correspondence 
always mentioned the telephone consultation, and invited the recipient 
to contact me if he/she disapproved or had questions, 

The professional judgment of the cooperators was trusted, to good advan- 
tage. They planned effective agendas, and introduced pome novel and 
successful teaching strategics not IncjLuded in the cases as wrlt*'en. 
On the other hand, they used me appropriately as 'a resource person for 
information areas where my knowledge was clearly greater than thelra. 

At the September 11 planning meeting I was ready with information on the 
restraints Imposed by the grant and the possibilities it allowed us. 
and the major objectives to which it bound us; within that framework 
they made the decisions. 

In both the kickoff workshop and the regional workshops, participants 
were actively engaged in small-group exchange and a variety of teaching- 
learning situations; they received substantive content information; 
they received all the materials necessary for them to replicate or 
adapt the experience in their own subsequent teaching. 

University credit w&s awarded for classroom use of- the materials, and 
not just for the workshop Itself. 
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ASSEMBLING THE SOLAR NETWORKj AN ASSESSMENT OF SOLAR 
HEATING AND eOOLING TECHNOLOGY IN SOUTH FLORIDA 



Jerry B. Brown and Greg Ballinger 

.. • /■ 

Abstract. This papev veipovts on a auxvey of key people in the netDOvk , 
tht'ough which solar heating and cooling technology ie. distHbuted in 
the subtropical climate of the Miami'-Dade County area. Interviews 
were conducted with builder-developers, manufacturev-installere, bank 
loan officers, architect' engineers , educators, government officirls, ^ 
public utility representatives, and solar advocates, The mrvey indi- 
cates that envi'romental education must be conducted at all key leverage 
points in the network in order to successfully commercialize solar . ^ 
energy. 



Introduction 

As national environmental awareness has grown, It has become apparent 
that those concerned with the environment must focus their attention 
not only on the preservation of wildlife and woodlands, but also on the 
activities of humankind* Humanity's behavior is rapidly bringing us to 
the limits of the biosphere's capacity to support human life (Mesarovic 
and Pestfel, 1974). Thus, the study of human ecology must be included 
in a well-rounded environmental studies curriculum. 

Among the various ecological pressures, accelerating energy consumption 
has become a major national and international policy issue. Due to the 
central role of energy in industrial society, thei.'e is a growing empha- 
sis on energy education. The study of solar energy as a primary alter- 
native power source should be an integral part of the energy section in 
an environmental studies curriculum. 

This paper reports on and discusses a survey of individuals actively 
involved with solar energy and its applications. These individuals 
have Important first-hand information about the economic, legal, and 
sociological status of solar energy. This Information is essential 
for the design of effecMve energy education programs. 

This study w£S conducted as part of a pilot research project to identify 
key leverage factors in the technology delivery system (TDS) through 
which solar heating and cooling (SHAC) technology is commercialized, 
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It focuses on solar heating and cooUng in the new and retrofit build- 
ing market, The TPS concept proposed by Ezsra (1975) represents the 
network infrastructure and multiple processes by which technological 
knowledge is applied to achieve desired 80cio«"technical outputs, 

.» ■ . " 

A major goal of the study is to identify and examine key points in the 

TDS network such as builder-cdevelopers, manufacturer*^ installers, bankers, 
government officials, architect-engineers, educators, solar advocates, 
and utility representatives. By tracing the relationships between the 
various points of the TDS, we hope that incentives and obstacles to the 
procet ;es by which SHAC is commercialized will be identified and set in 
an ana ytical context. Thus, this study will contribute both to the 
theoretical and case study literature on social factors In technologi- 
cal change and to the public policy discussion of solar energy. 

This^research has been sponsored by the National ^Solar Energy Research 
Institute in Golden, Colorado, and carried out under the direction of 
Dr, Luther P. Gerlach, Professor of Anthropology, University of 
Minnesota, It is based on field research in the metropolitan areas of 
Minneapolis, Minnesota; Miami-Dade County, Florida; and Denver, Colo- 
rado. The Florida case study was included because, while there is a 
good solar climate, preliminary research suggests that there is low 
solar energy utilization in this area. Thus, the Florid^ase may 
prove significant for understanding the underdevelopment of a solar 
TDS in some regions. 



Methodology 

Since there is little base-line research on the SHAC TDS in the Miami- 
Dade County area, specific questionnaire development is premature at 
present (see Butti and Perl in, 1978; Florida Solar Energy Center, 1978). 
For this reason, the data for this study were collected by means of 
relatively unstructured interviews and by unobtrusive procedures. The 
unobtrusive research procedures used include participant observation 
methods, the collection of literature and reports, and the collection 
of media artifacts (advertisements, clippings, and photographs). 

In most interviews, the following topics concerning the SHAC TDS were 
addressed! products marketed; product reliability and maintenance; 
nature of the Dade County consumer and market; incentives and obstacles 
to commercialization; business and financial factors; scope of the 
TDS network; and future prospects of SHAC in Dade County, 

A total of 68 interviews were carried out during Winter, 1979^ in the 
Mi^mi-Dade County area with the following groups t builder-developers 
(6), manufacturer-installers (19) » bank loan officers (20), architect- 
engineers (6), educators (6), government officials (6) and others (5). 
The "other** category includes a solar information referral service, an 
anti-nuclear organizer, two power company officials, and a solar 
advocate. 

In order to identify builder-developers utilizing oolar water heaters 
in their projects, all 78 home builder companies listed in the 1978*-*79 
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Greatey Miami Telephone Directory were called, Of those called, seven 
were using solar water heaters <>rith four using It only at the custo- 
mer's request); 2'^ did not use lt$ and the remaining 30 either could 
not be reached, or were no longer in business, Manufacturer-Installers 
were also identified from telephone directory lists and from data 
published by the Florida Solar Energy Center (FSEC, 1978), Stirailarly, 
a random sample of bank loan officers was selected from the telephone 
listing of Dade County banks, ' 

Many interviews produced additional namep of people or groups that make 
up the SHAC TDS network in Dade County and throughout Florida, Most of 
the key names were liicorporated into the interview schedule. However, 
due to. time limitations, not all of these leads could be followed up 
and they remain a ripe area for future investigation, 

• 

Of the 68 interviews, 31 were conducted" in person during office visits 
and 37 were done by 'telephone, Dt . Jerry Brown completed 45 interviews; 
the other 23 were done ^by Mr, Greg I^allinger, 

The unstructured interview techniqr' to be well suited for this 

preliminary study, especially sincft tnc ;-. respondents' viewpoints corresr 
ponded to their role in the TDSc . The > .*>tructured interview technique 
allowed each respondent to elaborate at length on his perception of the 
situation* 

In general, most people contacted for interviews were very cooperative* 
With the exception of several builders who werci too busy for even a ^0- 
minute telephone Interview, many respondents appreciated the opportunity 
to express their views on solar heating and cooling in Dade County* 
However, in evaluating this refJort, one sholild keep in mind that many 
of the respondents are directly involved in either selling or advocat- 
ing the rapid commercialization of SHAC technology* 



Summary of the Data 

In general, respondents*, viewpoints seem to be determined by their posi- 
tion in the solar network* Thus, the follot^ring data summary is organ** 
ized accordfng to the differ^ent groups of people interviewed* Only the 
data, highlights are presented here* 

1) Builder-Develop€irs expressed the following opinions} 

a. The front-end costs oi solar water heating, as compared to 
the alternatives of gas and electricity, are too high* 

b* If the consumer really wants solar technolbgy, then build- 
ers would simply provide it as an additional housing 
option. At: present, there is little consumer demand for 
solar water heaters; one builder reported no response, and 
another a 10 percent response, to the solar water heating 
option they offered on model homes. 
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c, SHAC technology should not be Imposed through legisla- 
tion, but should be encouraged through financial 
incentives. There is already too much poorly designed 
governmental energy legislation, such as the State of 
Florida Model Energy Efficiency Building Code (1978) , 
wh'ich limits the construction of energy efficient homes 
suitable to the unique climate of South Florida. 

2) Manufacturer- installers appeared to have the most practical 
and extensive knowledge of the" SHAC TDS, due to their special 
role as entrepreneurs. They held the following opinions? 

a. The creation of a "solar Installer" license at the county 
level to replace the cumbersome and expensive licensing 
regulation presently in effect is a top priority for the 
industry. 

b. Education of consumers and public officials^ as to the 
economic benefits and reliability of solar water heating 
technology is essential. In contrast to its present '•do- 
nothing" attitude, Florida. government should make a policy 
commitment to solar and take the lead in this educational 
process. 

c. Florida Power and Light Company's television advertise- 
ments which misrepresent solar energy are misleading the 
public and directly hurting the solar Industry. 

3) Bank Loan Officers held the following views: 

a. Depending on the credit rating of the customer, most 
bankers wottld make a loan to finance solar water heating 
installation for both new and retrof 1*: home construction. 
However, Several loan officers stressed that there was 
very little Interest in such loans and that they would 
not extend them for solar pool heaters. 

b. At present, there are no bank fiscal policies that 
encourage the use of solar energy or energy conservation 
in building construction. Nor are there any programs in 
effect to make loan officers more knowledgeable about 
solar technology. 

c. A majority of the loan officers interviewed personally 
believed that solar energy was an excellent idea that 
should be encouraged; several loan officers had no 
opinion on the topic. 

4) Architect-engineers and educators expressed similar views, 
which are summarized as follows? 

a. South Florida is located beneath the frostline in a sub- 
tropical climatic zone that is unique In the continental 
United States. Unfortunately, South Florida building 
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standards are all too often determined by nationally 
recognized energy codes, such as American Society of 
Heatiftg, Refrigerating, and/Ali?-.Condltlonlng Engineers 
(ASHRAE) ,90-75, which are dkslg^ed for cllmUes where 
heating Is more Important tnaji cooling. The reverse Is 
true In Dade County, ■•. 

b. Proper passive architectural design and Insulation could 
meet most of the heating and cooling needs In Dade County 
buildings without utilizing mechanical technologies , 
Many local archlt^scts are familiar with traditional build- 
ing techniques suitable for the tropics, but government 
energy bureaucracies are staffed mainly by engineers who 
thlnKXprlmarlly In terms of mechanical solutions, 

c, A top jriority must be placed on energy education for alL 
sectors of society, arid particularly for builders, arch-. 
Itects, engineers, bankers, government officials and 
consumers . ^ 



5) Governmental officials expressed the following t 

4 

a. The Florida Statutes have established legal parameters for 
solar energy In four areas } standardization, solar access 
rights, energy analysis of new state construction, and 
property assessment, .However, with the eKCGption of 
standards and testing /(Solar Energy Standards Act of 1976, 
Florida Statutes, Chapter 377,705) which are administered 
by the FSEC, there seems to be little public awareness and 
slow official implementiition of his legLyiation, 

b. Neither Dade County nor Broward County Energy Offices have 
established .aggressive programs for the commercialization of 
solar energy, The Metro Dade County Energy Coordinator does 
not believe /that "government should be a 'leader or innovator 
in this are^a, 

c. All officials agreed that more public education and solar 
energy demonstration projects were necessary. 
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Sutmnary and Conclusio n 

As Starr (.1979) points out> Florida seems to be well^^'Suited for rapid 
commercialization of domestic solar water heater technologyv Neverthe- 
less, this survey of the Miami-Dade County area .suggests that the 
commercialization of SHAC is progressing slowly even in the po3t-1973 
context of rising oil costs. 

The data indicate that there is no integrated t^^chnology delivery syst<sm 
or solar network in oper-ntion at present* Rather, there is a loose con« 
federation of groups ai\d individuals x^ho share a concern with solar 
energy, hut vhos^^ c;conomlc, political, and functional Interests diverge 
dramatically* Furthermore, within this ^'network/' no key leverag^^ point 
has L^.merged to mobilize the other actors into effective or unified action, 





The above data- indicate that ^d?ic.atlon ia a major concern of all thoae 
Interviewed. They felt the need for more information for themselvsa, 
for key groups, or for tho public in general,, Depermnt of Energy 
Secretary Schlesinger's February 1979 memo to the Fresitot endorsing th 
potential of solar energy U indicative of a. growing gcvemmental 
eonmitraent to the Isrge-oe.ale use of aolcir t'ecbno3,ogle9e This commit- 
ment will create a demand for effective educatiovial programa to 
disseminate information on energy aa a whole, aad on solar energy in 
particular. 

The results of this survey sjuggeat that the moat effective approach 
will be a multitargeted, multidiscipiined, locally'-orientad series 
of programs. 

"Multitargeted" refers to the need to educate the key groupa idenf.lfied 
above, as well as the general public. Although the public must be . 
informed 'as to the promise and limits of colar energy, this will have 
little effect if those groups responsible for its Imn Ismentation do not 
have the detailed technical knowledge they need. Each of these groups 
(builders, architects, legislators, bankers, bureaucrats and educators) 
have different &ad specific Informational needs riuiging from engineer- 
ing details to sociological analyses. 

A multidisciplinary approach is required to integrata the dlyerse 
information needed to make.wifse choices about energy usage. A fre- 
quently cited reason for the slow grct^'th of solar is the lack ff 
economic understanding among, consumera.' Many respondents felt that 
issues such as pay back, rate of returni, and iifecycle costing are 
not understood by the public, and fcha,^. this confusion causes them to 
.ignore solar. In addition to utilissing concepts from fields such as 
economics, physics, and ecology, it is5 also necessary to distinguish 
among the various solar technologies. As pointed out above, passive 
solar technologies are often overlooked in splfe of their great 
potential. 

Interregional differences such &a climate, ground water temperature 
and materials endurance preclude the development of .a single national 
solar curriculum. These dif ferencesi, as well as different political, 
economic and sociological conditions, require the development of 
programs tailored L'o their region. In Dade County, Florida, for 
example, significant institutional barriers (complexity and expense' 
of obtaining installation permits) exist, while the subtropical climate 
greatly simplifies the technical aspects (Starr, 1979). 

The priority given to educating the various target groups varied con- 
siderably between the respondents, yet all were in agreement as to the 
need to educate the general public. Most felt that- significant change 
will not occur until the public reachi^s an understanding of the energy 
situation as a whole, aa well d& of .«)olar energy in particular. This 
Implies the need to develor^ educational materials and teacher education 
programs to introduce these topics into prltruqry, wecondary, and post- 
secondary education. A media approach is also necessary in order to 
rettch those outside the formal educational system, to clarify .the 



161 




government's presently confusing policies,* and to counteract the 
perceived anti-solar bias of power corporation adwrtiaing. There 
is a strong feeling that the Establishment of demonstration projects 
will (^peed the acceptance of solar energy by providing visible evi- 
dence of its feasibility. ' 

Since wost of the target groups contain individuals*'already quite busy 
with their -own activities, any educational prograta directed toward 
these individuals must take this into account. Possible approaches 
for these groups include: day'-long conferences, weekend workshops, 
one-week mini-courses, TV classes, and con tL.uing education programs. 

This multlfaceted approach has organizational implications of its own. 
It in unlikely that any one institution could offer the wide variety 
of programs necessary for an effective impact in any local energy 
situation. iKfoeio already exists in anv comunity a nusaber of inati-* 
tutions through which these programif!^ may be offered. For example, 

^ teacher training programs are already in plaqe in many universities, 
while vocational skills (solar equipment installation) may easily fit 
into existing adult ;Dducation programs. In Dade County alone^ the 

♦ following organizations and -institutions have the potenti^tl to be 
involved in energy education: _ The Florida Solar Brtergy Center, t;he 
Regional Energy Action Committee, South Florida Regional Planning 
Council, DarJe County Energy Office, Dade County Public Schools, local 
colleges and universities ^ the Museum of Science, the Builders Asso- 
ciation of South Florida, the South Florida Chapter of the American 
Institute of Architects, public radio and TV, the Florida Solar Users 
Network, conservation organizations, and the solar industry • 

It is evident lhat there is a need to coordinate the activities of these 
diverse groups to promote effectiveness and to reduce duplication and 
confusion. It is? suggested that the establishment of a ^\<3olar network" 
would make a major contribution to the development and commercialization 
of solar technology both in South Florida and in other areas of the 
country with high solar potc:^ntial« Major functions of the n??twork 
V would include the planning and coordination of educiitional programs, 
research strategies, and public policy options related to solar energy. 
The establishment of this sol^^r network would be the first step toward 
developing a comprehensive solar *5nergy education program in South ^ 
Florida. 

Within Dade County, Florida, those irr/olved with solar energy and its 
applications point out three main areas of concern. These are educa- 
tion, economics 5 and government regulation. The most significant area 
is education.. An analysis of the survey indicates that the most 
effective approach to energy education will be through a multitargfeted, 
multidisciplinary , locally-oriersted series of programs addressing the 
general public as well as several key profc^saicmal groups. Due to the 
large number and diverse characteristics of those people potentially 
involved in this approach/ a solar network should be established to' 
promote activities, to facilitate cotrancuiication ^ and to coordinate pro- 
grams. 
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INDU: AID TO VANISHING WILDLIFE 



^ Carol A. Lively^ . 

Abstract . The IJ.S,. Fish and Wildlife Servioe, undev Section SA.of the 
Endangered Speoiee Aat of W'/S,- uees exoesa foreign ourrenoiee (PMdO) 
for conservation of endangered wildlife in India. Financial support 
and technical assistance from the Fish and Wildlife Service aid in 

■ expanding Indian, conservation efforts to protect wildlife habitat ^ 
manage endangered tdldlife species ^ provide professional training in 

'forestry and wildlife management, and further environmental education 
programs, ' Through such cooperative efforts, Indian public awareness 
of environmental problems will lead to increased programs of resource 
management: Programs of this type will^ in their turvi, enhance habi- 
tat preiservation and ensure Indians wildlife a chance for survival. 

"Jow can build another Too Mahals but if the Thamin dfe^r vanishes^ 
nothing can bring -it baok.^^ (Puahpa Kumars Director, Uydrabad Zoo, 
Andhra Pradeshs India. ) 



A Chance for Conservation 

Orthodox Hindus believe that man cannot exist without being In ha^rtnony 
with the surrounding xrorld* This belief, however. Is eroding as India 
strives to meet growing requirements for agricultural and industrial 
development. The demands of human population, which is expected to 
grow from 600 million to 1 billion by the year 2000, are causing serious 
losses to Indians rich natural environment (Agarwal 1978), 

India's wildlife is slowly being squeezed into remaining patches of 
forest, areas which in all likelihood are too small to meet '^the large 
territorial requirements for species such as the elephant (Elephas 
maxlmus) and tiger (Panthera tlgrls) » Ungulates such as deer and the 
guar ( Bos g^rus ) are forced to compete with domestic cattle for food, 
and at the same .time are subjecc to domestic cattle diseases such as 
rinderpest. 

The Government of India, however, recognizes that a valuable resource 
is disappearing. In 1952, major efforts for the protection of wild- 
life began i^ith the creation of the Indian Board for Wildlife, Through 
the Board's efforts, former royaL game preserves and game sanctuaries 
of British India were reorganized as wildlife sanctuaries and national 
parks. State Advisory Boards were set up and legislation concerning 
sanctuaries and parks was enacted by the states. 



■'"U.S. Fish and Wildlife Ser/ice, P.O. Box 25486, Denver Federal Center, 
Denver, CO 80225, 
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In 1969, the International Union for Conservation of Nature and 
Natural Resources held its 10th General Assembly and 11th Technical 
Meeting in New Delhi. The .presence of 300 conservationists from 
throughout the world was a stimulus for Indian conservationists to 
protect remai!)ing natural areas and bring about increased public 
awareness of-.'the value of wildlife. ^ 

In 1970; India prohibited all shooting of tigers and ordered a census 
of their population. The Government initiated "Project Tiger," a pro- 
gram which created nine tiger reserves, including the best remaining 
ti|er habitat in the country (Futehally 1977). The Wildlif^ Protec- 
tion Act of 1972 banned the killing of 61 endangered species; proy;ided 
stiff penalties for offenders, and laid the legal framework fbt-^" 
enforcement. Most state governments have reinforced the Wildlife 
Protection Act by passing similar state laws, 

"Fortunately our government has decided that India will be much poorer 
both spiritually and materially if its wildlife is allowed to collapse," 
said Zafar Futehally, vice-president of World Wildlife Fund-India, 
"The Indian. Board for Wildlife, the National Committee on Environ- 
mental Planning and Coordination, and the Steering Committee for 
Project Tiger are all trying to ensure that the interests of wildlife 
are not disregarded in India's development plans" (Futehally 1977). 

Indian officials feel that the key to preserving wildlife lies .in the 
education of children. Many state governments are planning to intro- 
duce environmental education into school curriculums, and private 
organizations such ks the World Wildlife Fund-India are making parallel 
efforts. The Education Project of World Wildlife Fund-India is one of 
the largest on-going environmental education projects undertaken in the 
country. Its primary focus is school-aged children, and it is attempt-' 
ing to develop a corps of interested youths, teachers, and adult 
volunteers who will spread environmental awareness (Varlava 1978) , 



A Tool for Promoting Conservation 

The United States has accumulated holdings of Indian currencies or 
credits under the Agricultural Trade Development and Assistance Act 
of 195A (Public Law 83-480). A portion of these holdings may be 
declared excess by the U^S. Treasury whenever the amount held Is 
sufficient to meet all U.S. Government requirements for two years. 
These excess currencies then may be applied to optional assistance 
programs (1978) ♦ 

Section 8A of the Endangered Species Act" of 1973, as amended, authorizes 
the U*S. Fish and Wildlife Service to use excess currencies to promote 
the conservation of endangered species through financial support and 
technical assistance in the following areas: 

1. Analysis and protection of wildlife habitat; 

2. Creation of parks and sanctuaries; 
3* Management of endangered species; 
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A, Professional trailing in forestry and wildlife manage*" 
ment; and 

5. Envlroninental education. 

Countries participating in the excess foreign currency program deter- 
mine their own projects and priorities for funding. The JJ.S, Fish and 
Wildlife Service acts as an advisor, monitors the projects, and assists 
in project modification where necessary. 

The Indian Government quickly recognized the potential-.f or increased 
conservation action through PL-480. They invited the U.S. Fish and 
Wildlife Service and the National Park Service to send study teams to 
India in January and February of 1978 to explore possible applications, 
of the PL-480 program. 

To date, twelve conservation projects have been negotiated by the U.S. 
Fltv'.i and Wildlife Service and the Government of India, 'Of these pro- 
jects, six have completed full Indian review and clearance, and six 
are in various stages of review. Projects approved by the Government 
of India, for which contracts will soon be written, include a national 
survey of endangered and threatened plants, enhancement of the Visak 
Marine Park, captive breeding of endangered species such as the mugger 
crocodile (Crocodylus palustris palustris ) and swamp deer ( Cervus 
duvauceli) , a zoological exchange in cooperation with the Smithsonian 
Institution, enhancement of Keoladeo Ghana Bird Sanctuary, and research 
on the avifauna of India. 

Three additional projects in the final stages of review address an 
endangered species survey of India, breeding of various endangered deer 
and antelope a|: Lucknow Nature Reserve, and development of Borivli 
National Park near Bombay. These nine projects will obligate an esti- 
mated $547,068 out of the total authorizations of $746,200 granted to 
the U.S. Fish and Wildlife Service for India in Fiscal Years 1977-79. 



Potential for an Expanded Indian Conservation Program 

In November and December of 1978, as part of the U.S. Fish and Wild- 
life Service participation in the PL-480 program, a team composed of 
Dr. Robert S. Cook, Deputy Director, U.S., Fish and Wildlife Service; 
Howard Brokaw, President, Delaware Nature Education Society; and the 
author was invited to India to evaluate and make recommendations on a 
World Wildlife Fund-India proposal for a comprehensive environmental 
education program. The purpose of the program is to "accelerate the 
growth of awareness and concern for nature and wildlife conservation 
through a rapidly broadening programme of education throughout the 
country." 

The proposal recommends the creation of an environmentally educated 
core of citizens r'n the general public, rural groups, youth groups, 
and In governmental and non- governmental institutions. These core 
individuals would act as catalysts for promoting awareness, concern, 
and action in the environmental field. This program id.ll lay the 
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foundations for a government sponsored framework chat 7^111 encourage 
public participation in environmental awareness programs throughout 
thr country. 

Recommendations vnade in the proposal included creation of a tkBk force ^ 
to examine additional strategics of dev%^ loping a comprehensive envir^^n- 
mental awareness program* A second responsibility of the task force 
would be to review existing programs, resources and regional require- 
ments^ and refine an action plan* The proposal is presently being re-^ 
drafted by a member of the Executive Board of the World Wildlife Fun^*- 
India^ Duieep Mathai, and is expected to be submitted to the Government 
of India for review within the next few months. If approved, it will 
be one at the major PL-480 projects in Indi£» and World Wildlife Fund- 
India would be the recipient of PL-480 funding to irapletnent the program, 

Profeisslonal Education— Stepping Stone to Public Awareness 



Secondary objectives of the trip were to visit several wildlife sanc- 
tuaries as background for the World Wildlife Fund-India proposal and 
to evaluate these areas as potential sites for additional PL-480 
projects, particular iy- in the areas' of environmental education. 

India has more than 150 sanctuaries covering approximately 0.5 percent 
of the land area. Several more are being contemplated (Fiitehally 197*^), 
Hunting and trapping are prohibited except under, circumstances 
permitted by the sanctuary manager. In most cases ^ sanctuaries are 
open to visitors. 

The administration of wildlife sanctus^ries is the direct responsibility 
of the State Governments, and regulations regarding sanctuary manage- 
ment are enforced through State Forest Tepartments. Although essen- 
tially created for wildlife, aanctuari'^^s continue tc> be utilized for 
silviculture, and they follow policies dominated by political consider- 
ations and revenue-producing requirements (Roy 1978). Programs in 
wildlife research, wildlife management, and education are generally 
the work of interestfid staff persons who have little time or money to 
devote to these proiacts. However, managers have consistently expressed 
their interest in wildlife and the need for training relating to wild- 
life and environmental communications. 

Wildlife management curricula could be developed in India's Forestry 
Officer Training School at Dehra Dun and at other univprsit:f.es to 
provide the tra/aing necessary to broaden the perspe tives of the 
sanctuary staffs. Their primary interests would continue to be in 
silviculture, but they would understand the need to maintain habitat 
for wildlife. 

Additional training is needed in environmental communications and public 
relations. **The Forest Department must learn to communicate with the 
people, so they begin to understand how and why (conservation) activity 
is in their interest and that of the country,'^ said S. K. Roy, a forrrer 
Director General of Tourism (India) (Roy 1978)* 
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Education of potential sanctuary personnel ii; wildlife management and 
environmental communications programs ultimately will Increase public 
awareneoa and accelerate protective action on behalf of India's wild*- 
life* PL-480 has gr,eat potential fot increasing such programs by 
providing funding for th6 developm^rnt of training centers and estab*^ 
lishing visiting prcfassor posltlonf^ at universities such as at Dehra 
Dun* . 

\ 

The Role o f San ctuaries in Inc reasing Envlrprjoental Awarenes i? 

There is an urgeut need, in India to relate si?nctuary management to the 
needs, and attitudes of local people (Roy^ 1978). Environmental aware- 
ness programs funded throujgh PL-480 and developed with UtS^ Fish and 
Wildlife Service technical assistance could be used to Inform local 
i>eople of the effects that grazing, poaching, and deforestation have 
on wildlife and wildlife habitat. Hopefully, education would decrease 
these activities on sanctuaries. In the same manner, environmental 
awareness programs could demonstrate the values of wildlife which can 
be harvested to provide food. or cash crops or can attract tourist 
revenue. 

With increased tr.^lning, sanctuary personnel could more easily work 
with local villagers to arrive at mutually agreeable solutions to 
common resource prcbllems. Many sanctuary-village conflicts could be 
alleviated by cooperative programs such as rotational grazing » refores- 
tation, revenue sharing, and payment for damage caused by wildlife to 
village, crops and livestock. One sanctuary official felt that educa- 
tion of the local villagers could do mote to protect the sanctuary than 
an^ other effort. 

Wildlife sanctuaries also have an excellent opportunity to provide 
environmental information to visitors. Many sanctuaries recea.ve heaT^y 
use by school groups, adults, and foreign tourists, but little infor- 
mation is provided to visitors at this time. If funding and trained 
personnel were available, it would not be difficult to provide environ-- 
mental, messages linking wildlife to habitat. There are many oppor*- 
tunlties in sanctuaries for talks and demonstrations, guided tours, 
interpretive signs, and brochures. Some of these methods are now being 
employed, but they generally nepd upgrading in both cor^tent and presen- 
tation. 

Low-cost written information will be difficult to provide in India, 
which has 14 recognized languages and over 350 dialects. A possible 
solution is the use oi multi-lingual sanctuary personnel for live 
talks and demonstrations. Hunt aducfited Indians speak three or more 
languages (Hindi, English, and a regional language), ^nd finding multi- 
lingual personnel on sanctuary staffs is not a problem. Another 
possible alternative is the use of multi-lingual slldfe-tape message 
repeaters. 
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Alternative Facllitlesyr Increaslhg; Envlroninental Awareness 

Zoos are un lerutlllzed as a medium for dissemination of environmental 
information. Zoos are a low-cost recreational resource for a large 
portion of "he general Indian public and millions of Indians visit 
zoos each year* On a Sunday afternoon in Decemljer, the team shared 
the unfinished zoo at Visak with 15,000 Indians, 

The team discussed various means of providing information to visitors 
including the use of interpretive signs, leaflets, and a volunteer 
guide service of trained high school students. PL-480 can provide 
funding for environmental communications as well as for captive breed- 
ing of endangered species and general zoological park enhancement. 

Excellent opportunities also exist under PL-480 for the creation of 
Nature Centers which would offer hands-on environmental learning 
activities at the primary and secondary ochool levels. Nature clubs 
administered by the World Wildlife Fund-India have Initiated many 
hands-on environmental activities and are very popular in the Bombay 
area. A student participant in one of the World Wildlife Fund-India 
nature club training camps expressed this feeling: 

It was education as it ought to be, not something in print 
or remote, but something which made a deep impression on the 
mind because we felt ourselves overwhelmed .by the subject 
under study, Nature was all aroufid us and literally at our 
fingertips to touch and feel (Fernandes 1978) 

These are but a few possibilities for increased environmental awareness 
programs In India. Others include expanded use of environqjientally- 
oriented radio programs aad films, and environmental awareness training 
of primary and secondary school teachers through the Ministry of Educa- 
tion- 

Under the PL-480 program, environmental awareness is a key element in 
helping conserve endangered species and protecting wildlife habitat. 
Shared Indian-U.S. knowledge in these areas will be ultimately benefi- 
cial to the resoarcci. 



Conclusion 

because of radically different cultures, values, education, and basic 
pressures of living created by increased human population growth, envl-* 
ronmental awareness programs in India cannot be totally modeled after 
programs now existing in the United States, Enviroinmental awareness 
programs must focus on Indian problems and provide "ndian solutions. 

In the last 30 years, the Indian Government has sho^^ a great de.^1 of 
concern for disappearing wildlife and wildlife habitat. Present 
actions to change the situation include creation of new sanctuaries, 
consideration of wildlife management training programs in f nlv(.rsitles , 
and expansion of education program^ to Increase public awareness of 
environmental problems, 
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' PL-480 funding and technical assistance from the U.S. Fish and Wild- 
life. Service v/ill aid in expanding Indian conservation efforts and 
in finding solutions to conflicts between development and conserva- 
tion. It is perhaps optimistic to predict that Indian wildlife will 
flourish, but the chances for survival of Indian wildlife are 

, certainly improving. 
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EMPLOYMENT TRENDS FOR A MICHIGAN ENVIRONMENTAL 

EDUCATION MAJOR 

V 

/ 

' DaVldl^" Johnson*^ ' 



Abstract ,^ The 19?3^?8 plaoemont data for Ewivomental Education mag^^ 
at Michigan State University were examined. ^ It was found that most 
Environmental Education, majors were science teachers. The 23 percent 
average unemployment was similar to other teaching majors; underemploy^ 
ment was high and increasing. Environmental Education students $hould 
combine their major with a high-^demand traditional subject. Institu^ 
tionxxl programs should facilitate this combination. 



Michigan State University has conducted its own test case. on the train*" 
ing of environmental educators. In 1972^ the University established 
an environmental educatipn major and minor within the College of Agri- 
culture and Natural Resources, One year later, the State Board of 
Education for Michigan approved environmental education as a certifiable 
teaching major and minor for the state. The program entitled Natural 
Resources and Environmental Education is a general natural 
resources curriculum ^which provides students with a course selection 
from the four Natural Resources Departments and also requires exposure 
to a variety of interdisciplinary environmental courses* The major is 
offered as an option within the Departments of Fisheries and Wildlife, 
Forestry, Parks and Recreation; and Resource Development, Administra*" 
tion was assigned to a four-person committee representing each cf the 
four participating departments. From that cpmmittee, a coordinator was 
selected. The majority of the administration, organization, and advis- 
ing is carried by the coordinator. During the five years discussed in ^ 
this paper, the major has declined from a peak of 180 students (1975-76) 
to about 103 students at present. For several years, the major was the 
third largest teaching major within the University. f 

This background is Important because environmental education is a unique 
teaching major and minor is antagonistic to the interdisciplinary, inte- 
grated approach that we as environmental educators hold. This major 
was designed to produce subject matter generalists in natural resources 
with an environmental emph^'sls who could teach ecology^ environmental 
science, environmental studies, or education &t the secondary level. 
General university requirements, a 12 quarter-hour interdisciplinary 
block, and a required teaching minor are the primary connections with 
interdisciplinary and multidlsciplinary goals. 

Whether or not that approach has been successful is the question 
addressed by this paper. Criteria for success ma/ be many, but the 
two most commonly discussed are 1) some subjective measure of the 
quality of the graduates, and/or 2) the employabillty of the graduates. 



Department of Fisheries and Wildlife, 13 Natural Resources, Michigan 
State University, East Lansing, MI 4882A, 



Research for this paper was stimulated by our need to know if we have 
been successfuli We need to know the following! 1) whether out 

.stud^at8.^are^^ naining— J'ob^ -J,n~e^nvirontuent^l^ educat4oni^)--wher^ 

they are obtaining jobs in schools; 3) whether teaching certification 
improves job success; and 4) whether they av^ underemployed ♦ 



Methodology ^ « 

The data utilized in this report were obtaiwed/ f rom the Michigan State 
University Placement Services Reports • Included were, the reports from 
the years that Natural Resources apd Environmental Education has had 

graduating- s tuden ts -(147 A^^? 8) » The -p rocedure--used-by" -the-MStF-P lace-» 

raent Services in collecting tha data is explained in the,1977*«78 report; 

The 1977'«'78 Follow^^Up Report of Placement Services includes 
information on 6,633 of last yearns 10,242 graduating 
students^ Each college and major offered at Michigan State 
i6 listed in this report. All students who graduated are 
listed whether or not we had Information concerning their 
career plans. Graduates who reported employment are listed 
with the name of their employer, city and state, and job 
title. Students who notified us that they were unemployed 
are listed as such. ^ A blank follows names of students who 
did not respond to our surveys. All August and December 
graduates of 1977 and March and June graduates of 1978 at 
all degree levels are listed. 

Data from this report is [sic] collected from questionnaires 
sent to all graduating students each term. The question*- 
nalres are sent two weeks before graduation and twice during 
the three months after graduation. If a candidate answers 
one survey, they are [sic] eliminated from succeeding survey 
mailings unless they are unemployed, and then they are [sic] 
surveyed again. Data Is [sic] also collected from employers, 
who hire Michigan State graduates and from Michigan State 
faculty who know the career plans of their graduating students. 
Graduating students also sometimes report directly to Place** 
ment Services when they are hl^ed by an employer or decide 
their career plans. From all these sources, the final 
Follow-Up Rjeport is prepared. 

Career distribution and geographic distribution summaries 



and totals ippear after each 
college listing. Graduates fc^hc were jointly prepared by 



of graduates by degree level 



the College of Education and 



another college are listed in 



their appropriate collee,e (Shlngleton and Scheetz 1978), 

Please note that data are predominantly gathered during the three 

months following graduation. In the years followlrtg, the employment 

situation may change dramatically but those data are not currently 
available. 

Totals, subtotals and percentages have been used prlma^-lly to address 
the questions raised* 

ERIC 



Results and Discussion 



Tow Many' SUidenta Have Graduated from the Program, and What 
Proportion of Thode Have Obtained Teaching Certification? 



TABLE 1 

Nutober of Students Graduating from Natural Resources and 
Environmental Education and Their Response to 
Job Placement Suryeys 



Year of 




Number 




Number in 


Gradu~ 


Number of 


Not 


Number Obtaining 


Non-school 


atlon 


Graduates 


Reporting 


Teaching Certification 


Employment 


73-74 


11 


4 (36%) • 


7 (63%) 


3 (27%) 


74-75 . 


38 


10 (26%) 


21 (55%) 


13 (34%) 


75-76 


50 


12 (24%) 


.25 (50%) 


23 (46%) 


76-77 


50 


13 (26%) 


35 (70%) 


22 (44%) 


77-78 


46 


10 (22%) 


26 (S6'%) 


23 (50%) 


Totals 


195 


49 (25%) 


114 (50%) 


84 (43%) 



During the five years of data reviewed In this paper, the total number of 
students that have graduated from our program Is 195 (Table 1) . . That 
number seems comparatively small considering the 44,000 student body of 
Michigan State University. It is only one-half the size of the smallest 
Natural Resources Department, Parks and Recreation Resources. Yet, this 
is a program which received no additional resources, which was initiated 
with the addition of only one course, and which has no budget or staff 
of its own. The number of on-lina students is currently on a strong 
downward trend. Peak loading of on-line students was about 180 during 
the 1976-77 school year. The current number of enrolled students is 
about 103, with 75 percent in their junior and senior years. That con- 
centration in tVa last two years could suggest a drastic enrollment drop, 
but traditionally we have had a large input of transfer students which 
creates a disproportionally large junior-senior class. 

Of the 195 graduates, 114 (58 perc it) have obtained teaching certifica- 
tion. The intent of the development committee was to train educators 
and/or communicators for both formal education (credit) and non-formal 
educational settings (non-credit, recreational or interpretational) . 
Because the non- teaching option was viewed as competitive with other 
non- >'.ching majors within Natural Resources, particularly Parks and 
Recreation Resource Interpretive Option Majors, the non-teaching option 
was eliminated as an advising option (i.e., the option was still listed 
In the catalogue, but students were strongly advised against taking it 
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bec^u^f: the job opportunitieis^ were fmr^r) , As* a resull:> the 56 par- 
cent obtaining teaching cAX,tiM.Q.^t±cm^lQ^ 

In aubsequnnt yeara, however » this figure shoul.d appr^>ach .100 percent. 
The d:*cl^lon to eliminate the non*»fceaching option is unw^irranted bas^tS 
on the 43. percent average obtaining employwenfc in non^^school &it\i^^* 
tionse Howeve.v, the teaching-;, cotnrounicauior^^ arxd plmmlng ^kllXs 
developed in a pre-service edticjation ctirricuXuw ^t^, apjfe>iic^?'.bia to a 
variety of other employment opportunities other ?,h an formal educatiott. 
This argument .warran;:s maintaining the ^'teaching^ce^tlf tc^tion^-^mly^' 
i-'ouce* 

J>^.r in,g. t^^^^ .of Natural... Hesourceai -and .^wi'l^umniei^ tal --Muca^- - 

tlon^ its quantitative position among ts^aching m&ior& Michigan 
State changed dramatically. Th'^^j first graduating class ranked 27» v » 
In oubeequent year's, tshe ranking clisxbed to 12 th^, /m*i in 1976 was in 
the top &even for all teaching certification m^]oz'B and i1^ the top 
four of secondary tc.«3tching majors » Both the^ growth ^f Naturai 
Resources and Evuvironmental Education a/i ^ major and the decline of 
other majors contributed to the relative change in ranklogi Dei^plte 
recent enrollment declines, Natural Rei^cu^'ces and Environmental 
Education still remains ranked in the top six of ^ectcndary te^^^bing 
majors at M.SJJ, 

Earth Day wa.*? probably the mo^t Important contributor to the. rapid 
growth of Natural Resources and Envirovcrnenfcal Educatio^a five years 
later t But there vere also raoi^e subtle re/i-sons for that growths 
Natural Resources and Environmental Education was a major perfectly 
suited for the female with naturs'l re£fource<5i> outdoor or Interpretive 
interests in that accepuance in the Job market vi^is not a proble^n, 11\e 
other natural resources fields have boen male^-'dom.te^ted, but that 
situation is rapidly shifting. ^Hille the other Natural Re.vouvce 
Departments have had large incrria«ea in fV-mle j^tud'Snts during the 
last, five years, Natural Rescnrcee and Environfli^fntal Education Ira'i 
maintained a relatively constant 1*-^1 temalC'^malG n^tio, Another 
significant but not obvious reason for tYie growth of Natural Resources 
and Environmental Edtication was^i th*^. lack of a chemistry requirement. 
3y ccmpletiig a three-course- natural science sequence^ Natural 
Ree^.*trc^s and Environmeni'al Educ.tticn sf^.vdents could fulfil.1 b;5t:h 
major and college requirements ♦ Siucv^ Natural ?*esource£i and Knviron^ 
mental Education wa^]/ the only nt <-jor Tjcrlf:hin Natural P^eHoxxroe^ not 
requiring chemistry, it was the only dvvCc^? for tho^e having diffi- 
culty with that subject, Laj?tly, .many $tvu?ent.o hopeA that schools 
would initiatoi new programs rit^d hire new teacht^-rs to m?set rVioae program 
needp,4 Some progranr? did dev<'?lop, but rather th/At\ hire new teachers y, 
traditional subject teachers requested placement in th<:^.«5e programs. 
In addition, lack of tax support^ decliniug ejirollmet^tj^^ and the back- 
to- the^basics movement negated mucH-x of the new progrark't development* 
The result was a teaching major with a large enrollment biu: vit':h few 
employment opportunities. 
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Uow Doee Krnploymnt of Natural Fieemx^oea md Envi'wwwntal 
Education Compcwe iHth Other Teaching Majom^ within Michigan? 

Thlrty-sl^i (18 percent) Natural Resources And Environmental Education 
graduates «rere employed by schools* Of that nuraber, three were 
eiycj^loyed aiB substitute teach^^rs and one as a teacher's aidp so the 
corrected percentage £ullvf;ita:e eaplsytft'Stt Is 1^ percent • Ttiis 
part-tiiJ^e em'ploymmt is not an unknown strategy for obtaining more 
p^.rmanent e^nployxiient , 

P^rooival discussions indicate: that the un^imployed are still pursuing . 
full- time ^raplt^yment with this strategy o The peak placement was 
197/^^.75 gr??iduatlft"g cl^ss^ over the other four years, placement- has- 
fceert rathf^r constant. The ^ignl£i.£«^nce of these figures is best seen 
whein com)>axi^A with other teaching majors, 

When comparirug 'the teachiug majors of Table 2, the 18 percent place*- 
laent :ls 3.ow„ The oti.,tir lowest average t^ercent employment was Social 
Sctmcr , That vnajor exhibited an increase -to 50 percent or more 
(nchool erapioyment during the 76-78 achool years 0 But during that same 
time p^^riod, th^ numb^ir of' graduates dropped by 50 percent ^Iso. That 
yame dc^creas^f Is evident in Natural Science Education graduates and 
Total Teaciher Education graduates^ Only Agricultural Education has 
remained relatively constant. 



TABLE 2 

The Nuttiber of Sttj^dents Employed in Schools Per Year 
Selected Education Majors and the Total of All 
Teaching Majors 



in 



and Environraenfcal Science 



Agriculture 
Social and Natural 
Science Resources 



73- 7A 

74- 75 

75- 76 

76- 77 
7 7." 7 8 

Total 



2 
11 

11 

Ta 
7 

To" 

J 
■56 

7 

^6 

36 
IT5 



(18%) 
(29%) 
(1A%) 

(18%) 
(15%) 

(]8%) 



Education Education Education 



Total of 
Teacher 
Education 



46 
103 


(34%) 


27 
68 


(39%) 


7 
9 


(64%) 


686 
' 1256 


36 
63 


(57%) 


11 
34 


(32%) 


12 
14 


(86%) 


445 
9r3" 


y 


(47%) 


8 

26 


.:i%) 


5 
12 


(42%) 


557 
961 




(61%) 


7 
14 


(50%) 


7 
9 


(78%) 


473 
761 


35 
"60 


(57%) 


5 
9 


(56%) 


8 
15 


(39%) 


435 
668 


177 
339 


(52%) 


58 
151 


(38%) 


39 
59" 


(66%) 


2596 
4559 



(55%) 



(49%) 



(58%) 



(62%) 



(65%) 



(57%) 
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Smith (1977) concluded that 30 percent of certified graduates inten- 
tlonally, do not enter the t eaching job m arket. Based on this 
infonnation, we can account for 96 percent of" the AgricuXturaJ: Educa- " 
tion graduates, 82 percent of the Natural Science graduates, and 87 
percent of all Teaching Education graduates. The 48 percent total 
_ f oiL-Natiiral_Rejsmrcea a,nd_Eriv 

well on this basis with wore than 52 percent wishing to obtain teach- 
ing positions but unable to do so.^whilc the other compared majors 
are in the 32 percent to 4 percent range, . 

Agriculture and Natural Resources Education is interesting because it 
la the other teaching fflai or. within o ur coll et;e. They also have a most 
unique employment situation of having more positions than graduates 
to fill those positions, yet their placement remains at 66 percent. 
Private industry is an attractive alternative- to their graduates as 
are informal education settings such as the Cooperative Extension and 
4-11, Why not combine these as a major and minor? Students have lieen 
advised in that direction, but this encouragement has not had a dras- 
tic impact for several reasons. One reason being that to teach 
vocational agriculture, two years of Vocational experience is required; 
experience which our students don't have and generally seem reticent to 
obtain. 



General Employment Trends for Teachers 

To more completely understand Natural Resources and Environmental 
Education's relationship to pre-servlce teacher demand and production, 
an examination of new teacher employment and new teacher production 

Important, In our state, like many others, the Michigan Education 
Association and the American Federation of Teachers have a constant 
critical chorus against teacher training institutions, especially 
concerning trends in future teacher employment when colleges and 
universities are trying desperately to maintain inflated schools of 
education. On the other hand, professional organizations or unions 
are defending their in-service territory to protect their current 
members , 

Examination of Figure 1 juggjsts why colleges of eductition are having 
difficulties. Over eight vears, the number of Provisional Certificates 
granted has dropped by moi- than one-half. Employment in Michigan 
Public Schools has also dropped by more than 50 percent, but the 
difference between graduates available with certificates and new 
teacher employment is now only 3,506 surplus graduates rather than 9,051 
surplus graduates, Iherefore, the opportunities of obtaining a teaching 
position are better now than they have been for some time, But before 
we become too elated, we must remember that we over-produced by over 
54,000 teachers during that same period, which remains a tremendous 
residual force to hire from, if that residual group is still interested 
in teaching, 




176 



i .5 / 



> 



23 

22 
21 

20 

19 
.18 

17 
16 
15 
14 

13 
12 



S2 11 

<D 



10 



7,747 



Figure 1 - The Relationship betiveen the Number of New Teachers 
-imployed in Michigan Public Schools and the Provisional Certificates 
Granted in fl/iichigan fijom 1970 to 1978. 

♦ 

- • — Number of Graduates Granted 
Provisional Certificates to 
teach in Michigan 



♦-^ 16,447 



Numbec of New Teachers 
Employed in Michigan Public 
Schools 



^ 15,9141 
\ 

\ 

N ; 
\ 



^ 13,417 
\ 

\ 

\ 

\ 



\11,326 

^ 9,952 



9,850 

\ 

\ 

\ 

^ 7,241 
\ 

\ 



3,735 




1970-71 1971-72 1972-73 1973-74 1974-75 1975-76 1976-77 1977-78 1978 

Years 



Source: Scheetz, 1979 
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Figure 2 -Classroom teachers in eleiiR'ntary and secondary day schools, with alternative projections: 

L nitod States, fall 1956 to 1986 
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Figure 3. -Estimated demand for additional teachers in regular elementary and secondary day schools, and 
estimated supply of new teacher cjaduates. 5-year totals: United States, fall 1967 to 1986 
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Health, Education, and Welfare (1978) data In Figures 2 and 3 parallel 
Figure 1. The high employment years of 1967-71 -created the surplus 
discussed previously, but the gap narrowed slightly as both employment 
and production decreased until in the early eighties when differential 
is similar to the late sixties. Figures 2 and 3 suggest some planning 
parameters for teacher education programs. The trend in secondary 
education is downward as the pinched population profile moves into 
the secondary schools, However, elementary employment will remain 
constant or on the increase. So the future appears to be in elementary 
education for the next decade. 



How Joes Natural Resources and Environmental Education 
Unemployment Compare with Other Majors?- 

The 13 percent total unemployraent rate of Natural Resources and 
Environmental Education is not different than other comparable teach*- 
ing majors (Table 3), Agricultural education, where unemployment is 
virtually nil, annually has more positions than graduates, which is 
supported by this data. 



TABLE 3 

The Number of Unemployed Students Per Year in Selected Jlducatloi. 
Majors and the Total of All Teaching Majors 



Year 


Natural Resouices 
& Environmental 
Education 


Natural 
Science 
Education 


Social 
Science 
Education 


Agriculture 
^ Natural 
Resources 
Education 


Total of 
Teacher 
Education 


73-7A 


^(18%) 




^(12%) 


|(0%) 


162 /^yy\ 


7A-75 


^(10%) 




14(15%) 


-j^(0%) 


122 


75-76 


^(16%) 


||(16%) 


^(31%) 


-j^(6%) 




76- 77 

77- 78 
Totals 


^(12%) 

Oft 46 

-^(13%) 


■^(10%) 
1^(12%) 


•j2j(0%) 


|(o%) 

^3(3%) 


"'\l4%) 



Tfie avet^ge unu,versity unemployment rate over those five years was 
10* 7 petcent. Natural Resources and Environmental Education unemploy- 
ment figures are not good, but alternatively, the unemployment Is not 
that much greater than other comparable majors In the university. 
The weakness of that conclusion lies in those non-^reporting, Prob'^ 
ably a major proportion of the non^reporting were' also unemployed • 

Generally, under eir^ployment means employment .in which a college degree 
would not be necessary, so in this study secretaries, laborers, and 
retail clerks, for example, were categorized as underemployed. The 
rate of underemployment during the five years studied averaged 18 . 
percent, . 



Do Natural Resources and Enviromentat Eduaztion 
Students Have an Underemployment Problem? 

TABLE A 

Number of Graduates Underemployed Per Year in Selected Education . 
Majors and the Total of All Tea-ching Majors 



Year ^ 


Natural Resources 
& Environmental 
Education 

♦ 


Natural 
Science 
Education 


Social 
Science 
Education 


Agriculture 
& Natural 
Resources 

. Education- 


Total of 
Teacher 
Education 


73- 7A, 


^(18%) 




i|(23%) ' 


~(0%) 




7A-75 

75- 76 

76- 77 


^(11%) 
^(12%) 
5^(22%) 


||(2«) 
^(11%) 
^(6%) 


■||(35%) 

-|(31%) 
^(1A%) 


^(0%) 
^(0%) 
~(0%) 


|n(25%) 

961^ ^2%) 


• 77-78 
Total 


||(26%), 

> 




|(0%) 
~(25%) 


■^(0%) 
^(0%) 


4559 U J/.; 
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As Illustrated in Tabic/ A, there Is a disturbing upward trend in under- 
employment during the last two years. For comparison, Natural Science 
Edv.cation graduates averaged 14 percent and Social Science ^Education 
averaged 25 percent undfereraplpyment, However, both trendsj' are strongly 
downward following decreased enrollments in those majors. Natural 
Resources and EnvironmentAl Education numbers were not declining over 
the same time period, 

/> . " * 

The much more insidious problem of part-time employment is more diffi- 
cult t ) assess from^ these data,. Currently, federal programs such as 
the Youth Conservation Corps q-nd the Young Adult Conservation Corps 
provide temporary employment in summer months* The remaining months 
are often spent unemployed. The result may be that underemployment 
is much greater thkn this data suggests. Alternatively, the federal 
programs are , providing invaluable experience which may Improve employ- 
'abilfty In the future and currently provides survival Income. 



Does Having A Teaahirg Cevtifiaate Improve Employ ability? 

The difference between graduates with certification and those without 
certification on (Jercent unemployment is only 1 percent (13 percent 
for the certification group versus 12 percent for the non-certification 
^roup). A slight difference between the two groups was evident in 
underemployment. Eleven (9 percent) of those with certification were 
underemployed and 13 (16 percent) of those without certification, were 
underemployed. Because the non-teaching optior was viewed &b less 
employable (without this data) , the departmental coordinators removed 
that option as an advising alternative. However, the data reported 
here do not justify that decision, ' 

But the non-reporting category could modify that conclusion. The non- 
certification people had a much higher percentage (35 percent! not 
reporting than did the certification people (16 percent). If as 
expected^ the majority' of the non-reporting were unemployed or under- 
employed, then dropping the non-certification could be better defended* 



Doee Participation in an Intermship Program Improve Job Placement? 

A total of 19 (10 percent) of our Natural Resources and Environmental 
Education students have participated in a variety of term-long exper- 
iential education ; ^ograras which we call a 13th Term Internship Program 
From that small group, 4 (21 percent) w^re unemployed and a similar 
group were underemployed ♦ This percentage Is, In' fact, slightly higher 
than the Natural Rej^jources and Environmental Education average of 18 
percent. Therefore, the tentative conclusion must be that the Intern 
experience does not Improve employment opportunities b^sed on these 
small numbers. 
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Implications 



Many Impllciatlons exist for potential environmental educators and 'for ^ 
Institutions planning environmental education majors. For the stiident, 
It Is Imperative that environmental education he. combined with a 
different tognltlve area (Bowman 1978). The best potential comblna-« 
tlons would Include a double major with one major being environmental 
education, or a major in a traditional subject area with a minor in^ 
environmental education, or a major in environmental education and 
then a minor in a hlg^demand subject area (Tables 5 and 6) , If the 
latter approach is taken, completion of as many cr-edits as possible 
related to the selected minor field is mandatory, 3y maximizing the 
minor credits, obtaining certification in states t^ot offering environs- 
mental education as a major will be much easier. Any of the sciences 
would be an appropriate major combination with environmental education, 
Student £idvlsers. should Inform students of the limited job potential 
based on the data Included in this paper and encc ige students to 
'follow one of the recommended preparation patter The double major- 
wculd be the most desirable route, . 

^ ■ . 

Implications for institutions are not unlike the recommendations for 
students. For best employabillty in teaching, the environmental 
education program should encourage' and facilitate combining environ- 
mental education with other subject areas. If that option is not 
possible, then a minor 1'^ the next best ^alternative, - If a major is 
the only option, then the curriculum design should be such that a 
student can readily meet state requirements for other majors, or a 
very strong preparation in the minor area, or several minor areas of 
study should be offered to improve their versatility. 

Non-certified environmental education students are competing for the 
■same types of positions as Forestry, Fisheries and Wildlife, and 
Parks and Recreation graduates. Students need to be aware of over- 
lapping job pools so that thoy can adapt their programs to provide 
alternatives to the potential employer. 

This preliminary study has also raised some interesting research 
questions. Longitudinal or cross-sectirn studies on employment 
trends for msr^ore like Natural Resources and Environmental Education 
are needed to pr-vLle monitoring of program quality and quantity. 
Colleges and universities need to be Infomted about the career _ 
alteVnatives and employment statistics to properly advise their , 
students and change their curricula. 

Underemployment is an issue worthy of further study'. Follow-up on 
graduates working with state and federal programs c<3uld provide 
valuable planning '?,nformatlon for the responsible agencies. Infor- 
mation concerning those work experlence.s can assist in developing 
experiential education programs .which contribute to future employ- 
ment as well as to Individual development, « 

r 
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TABLE 5 
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Elementary and Secondary Teacher Education Raport Based on Supply and Demand for Graduation in 1979-80 



LOW SUPPLY/HIGH PEMAND 
" (Category 1) 

Counseling (M.S* & 

3 yts. exp.) 
Diagnostician 

(Ed.S* or Ph.D.) 
Industrial Arts 
Learning Disabilities 

(M.S. & exp.) ir 
School Social Worker 

(M.S.) . 
Vocal Music 



Relatlvft Demand Categories 

P QjSSIBLE SHORTAGE/GOOD DEMAND 
(Category 2) 



Agricultural Education 
Business Education 
Chemistry 
Data Processing 
Deaf Education 
Distributive Education 
driver Education 
Earth Science 
General Scibnce 
Journalism 



Librarian' 

Mentally Handicapped 
Physical Science 
Physics 

Receding Instruction 
Swimming Coaching 
Visually Handicapped 
^restling Coaching 
Mathematics 



NEAR BAIIANCE 
(Category 3) 

Art 

JBasketball Coaching 
Emotionally Disturbed 
Football Coaching 
Home Economics * 
Instrumental Music 
Physically Handicapps^d 
Spanish 



ADEQUATE SUPPLY 
(Category 4) 



SURPLUS 



(Category 5) 



Baseball Coaching 
Child llWvelopment 
English 
German* " 
Golf Coaching 



Physical Education 
Speech Correction 
(M.A. required) 
Tennis Coaching 
Track Coaching 



Definitions 



Biology (also certified 
la General Science) 

Conservation/Nat. Res. 
Educ . 

Economics 

lillementary Education 
French 
Geography 
Government 
Health 
History 



Loti^ Supply /High pemand" '">many more positions 

than collegec graduates 
Possible Shortage /Good Demand— few more 

positions tban college graduates 
Near Balance- «-'approxlmately as many college graduates as positions 
A dequate Supply — few more college graduates than positions 
Surplus- -many more college graduates than positions 



Latin 

Political Science 

Psychology 

Recreation 

Russian 

Social Studies 

Sociology 

Speech 

Theatre 



SourceJ Scheetz 1979 
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TABLE 6 

Professional Personnel Report for Michigan Public Sehoojls 

I 

1976-77 



Science 

Biology 

Chemistry 

Physics 

Geology" 

Astronomy 

Science 

Total Science 

Mathematics 

Environmental Studies » 

Social Science 
Econoaiics 
Geography 
History 

Political Science 
Psychology 
Sociology 
Anthropology 
Cultural Studies 
Behavior Studies 
Social Science 

• Total Social Science 



# of Teachers 
By Category 



1,186 
526 
344 
164 
7 

3,864 
6,091 
6,206 
48 

139 
478 
2,085 
392 
151 
179 
IX) 
17 
12 
4,542 

8.005 



% of Total TeacherW^ 
AH Subjects 
(112.619) 



1.05 
.47 
.31 
.15' 
.00 

3.43 



5.41 
5.51 
.04. 

.12 . 

.42 
1.85 

.35 

.13 

.16 

.00 

.01 

.00 
4.03 

7.11 



Source: Sheet z 1979 
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Internships or expertentlal programs are proraoteci as way to greater 
employabllity. But the small sample reviewed In this paper does not 
support that Idea, However, much morle data are needed to verify that 
statement. Also, further research Is needed to Identify the quail- 
ties, or characteristics of those experiences which most contribute 
to the goals' of the Individual. . ■ 
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FORMATIVE INFLUENCES IN THE LIVES OF CITIZEN 

CONSERVATIONISTS 



Thonas Tanner 



Abstract. Envivomental eduaators met pt>epax>e ourvieulm materials and 
teaching strategies with incomplete knowledge of the kind of learnCng 
experienaes whioh aotuatly produce active, informed:^ respomi'ble citizen 
consertfationiste , Therefore, a select group of persons believed to 
represent such a population has been asked to submit autobiographical 
statements about the formative influences in their lives,- Preliminary 
r2ata from the first 45 'respondents are presented, sumarized, 'and dis- 
cussed, — . 

* . . - ■ : . 

Background 

I have long had strong Interests in resource conservation and environ^ 
mental quality. In the mi<f-slxties, I began to note that, as I talked 
with persons havlitg similar interests, they inevitably seemed to have 
had early life experiences similar to my own—a rural environment which- 
they frequently exploded, often with fishing rod ot rifla in hand, and 
frequently alone or in the company of one or two friends. By the early 
1970s I had continued to note this phenomenon, both in conversation and 
reading biographical or autobiographical statements about conservation'- 
ists. Simultaneously, as an environmental educator, I was growing 
concerned about the fact that 75 percent of today *8 youth at« raised in 
urban-suburban environments, with no opportunity for the quality and 
quantity of experience which I had been noting in the lives of conser- 
vationists. Yet, at this same time, many youtig people were active in 
the new environmentallsm. Were their life experiences in any way 
systematically dlfferentt from their non-conservationist age m&tes, or 
from older conservationists? 

At this time, I decided that It was Important for environmental isduca- 
tors to know more about formative influences in the lives of citizen 
conservationists of various ages. By starting with the desired "end 
product" and examining their lives in retrospect, we might be better 
equipped to provide the essential educational experiences, and avoid 
wasteful T>nes. For instance, if my growing hypothesis was correct, 
then a typical week-long resident outdoor school experience for a 
"madding crowd" of urban-suburban sixth-graders might be of little 
if any value in meeting the penultimate goal of environmental 
education — the education ("production," if you will) of an environ^ 
mentally informed and politically active citizenry. Yet, given all 
'the constraints of reality, what better alternative can the schools 
offer? The thought was sobering. 



Environmental Studies Program, 143 Bessey Hall, Iowa State University, 
Ames, lA 50011. 



TQ^the best of my knowledge, the apptoprlate tesearfch had not been 
done* So, early In the 1970s, I submitted research proposals to 
eight foundations, I received eight rejections. This setback delajred 
the research until late last summer, when I decided that the questions 
wer^ too Important to go unasked* 



Populat ion^ Sample and Methodology 

The population of Irjterest was that of environmentally informed and 
politically active citizen conservationists, I felt that, this popu- 
lation would be reasonably represented by chapter officers and - 
professional staff of The Nature Conservanrcy, National .Vildllfe 
Federation, Nati-^nal Audubon Society, Sierra Club, and five other 
citizen conservation groups. In October, 1978, two letters were 
sent to a senior executive of each> One was a pover letter, asking 
if the executive would distribute an enclosed letter to "appropriate 
professional staff" of the organization," including field staff, The 
cover lettet also requested the executive's suggestions and assistance 
in reaching other qualified members of^ the organization. The enclosed 
letter (see Appendix) was addressed "Dear Citizen Conservationist," and 
requested four items of information: (1) atl autoblographlpal sketch of 
formative. Influences or events, as perceived by .the Tespondent, with 
approximate yearL e.g,, "the early 1950s"; (2) a brief resume" of con- 
serj/ation activities and accomplishments! (3) the respondent's^ (approx- 
imate) age; (4) the respondent's preference regarding direct quotes and 
anonymity in any report of this research which I might prepare. 

The letter briefly explained why I, as an environmental 'educator , was 
Interested In this Information, It assured the recipient that it was 
being given limited dli^trlbutlon to persons who seemed as a group to 
meet the criteria of knowledge and activism, I avoided mentioning my 
hypotheses, or stating any example Influences, since to do so. might 
influence the responses. 

* 

IMs initial correspondence brought assistance from executives of the 
four organizations named above, and the "Dear Citizen Conservationist" 
letter was distributed between October, 1978 and January, 1979, In 
the following four paragraphs » the number of usable responses received 
from each group Is showrt in parentheses, A usable response is defined 
as one in which at least one formative Inf lu,ence' Is cited, and in 
which the fe&xme does not disconfirm the criterion of Informed 'activism, 

National Wil dlif e Federation (NWF) , The executive distributed five , 
letters to centraToff ice staff members (4), and I 8.ent letters 
directly to nine conservation consultants (0) and twelve regional 

executives (1), , 

» ( / 

The Nature Conservancy (TNG), The'executive distributed 26 letters to 
central staff (2) T and I senr letters directly to 23 regional execu- 
tives (3) and 39 chapter chairpefaons (9), 

National Audub on Society (NAS), The executive distributed an undeter- 
mined number of letters to central office (5) and field (6) staff 
members . 
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sierra Club . Using a mailing list provided by the executive I sent 
letters directly to 36 central offices staff (3) and 20 ffeld staff 
(1). 

With each letter I dent to NWF and TNC persons t I enclosed six copies 
to be distributed to others whom the recipient Judged to be envlroh** 
mentaily Informed and politically active. The quality of resutnSs 
received In response to this secondary distribution, indicated that it 
had reached qualified persons. There were 11 usable responses t which 
combined with the 34 from the primary distribution brought the total 
«o 45. 

i 

t 

The low response rate from these very busy people was anticipated^ and. 
does ndl: concern me. The respondents inclination to respond seems 
unlikel^U^s an important source of bias which would systematically 
differentiate them from the population! of Interest t on the causal 
variables which I was seeking to identify. Nevertheless , future 
research in this line of inquiry might 1 use standard follow-up tech- 
niques in order to try to obtain largely returns* 

The 45 usable responses were subjected Ito content analysis e 



Results 

I must emphasize that this is an initial inquiry into what is, to the- 
best of my knowledge, a new line of research* Ther'^^'oret it is marked . 
by qualitative datat simple head counts » and very t native conclusions t 
and not by hypothesis-testing, statistical inference of interacting 
relationships, or a sopl»*sticated research design. Also, I have not 
yet completed all the possible atnalyses to which the 45' responses might 
reasonably be subjected. Those. Analyses completed to dat^t reveal the 
following influences 9 which prevailed during the respondents' child- 
hood and/or adolescence unless otherwise noted. 

Out-of-doors ♦ Interaction with natural, rural, or other relatively 
ptlstlne habitats. This factor is mentioned prominently by^SS 
respondents;; suggested, implied or mentioned in passing by nine, and 
not mentioned by one. The second category includes two persons who 
say that^ their parents instilled a love of nature, three x^ho note the 
influence of a youth group (Boy Scouts^ Camp Fire Girls, German ^oufch 
Movement), one a school environmental" program, and one, summers in 
the Rocky Mountains. The other two mention a lifelong interest in the 
out-of-doors, but do not elucidate further. Most of the 35 describe 
the influence of childhood habitats, as discussed later. 

It should be noted heje that a respondent's failure either to mention 
or expand upon a piirtlcular Influence does not necessarily indicate 
the absence or unimportance of that influence. In some instances, 
this may be an artifact of a bri^ response letter— most of the nine 
persons in'^the second category above sent brief responses, for example. 
In some instances, especially in a short letter, a person may simply 
have forgotten to mention a significant influence. In otherj, an 
influence may be bttongly Implicit but not made explicit , as we shall seei 
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Habitat . ^.Frequent, peyftaps: daily, contact with naturil, rural, or 
pristine habitkts; 'eitfier year-round qr. during sunaner vacation. Of 
tW 35 vrho describe the out-of-doors ap a prominent influcrhce, 26 
dearly indicate the presence of this factor and one rather clearly 
indicates its absence (her desire to be in the out-of-doors was 
gratified "not often, as I was raised in cities"). Another eight 
responses are somewhit ambiguous on this factor, although five of 
these strongly limply its presence. For instance, one of these 
respondents )^ad Vinatiy opportunities to experience the outdoors as a 
child"} another ^spent "wintef days walking near the edge <Jf the 
frozen river in Indiana (looking) at the muskrat houses"; another 
spent, much time hunting and hiking on a friend's, wooded property, and 
80 on. Of the other three ^ambiguous responses , two briefly mention 
hunting and huntlng/f isjiing/camping as major boyhood Interests of the 
respondents, thus implying some frequency of outdoor activity. 

Among the 26 respondents who give clear positive responses on this 
item, eight were raised on farms, seven in rural towns, two in "the^ 
country." Three others were reared in city, suburb, or bedroom 
community with vacant lots or undeveloped areas easily accessprje* 
' Three others grev up in towns with easy access to open are^w^ but 
whether, the towns were rural or suburban is not clear^-The remaining 
three cite summer vacations and weekends as givlna the opportunity for 
' frequent out-of-doors experience. One of th.ase.y^male ^ worked summers 
' and weekends on a farm, whl3.e two female reMOtidents mentioned summer 
camp or sutmners "spent camping, canoeingj^..r^ting, climbing." 



Solitude . ' Frequent contact with reld^ively pristine habitats, either, 
alone or with ju|t one or two frl^ds. Three olte solitude and its 
Importance in their lives; tvfs^theiB frequently explorgSFwlth one 
sibling, and another withjils b€st friend. This factor seems to be 
Implicit in a considerable number of the statements; further* research 
would certainly be retired to establish its Importance or lack thereof. 

Parental Influ^ce . Cited by 21 respondents, of whom about half seem 
to note thlfl^ as the major influence, or as one of two or three major 
ones. S^x males mention their fathers* (4) or their families' (2) 
hunting and fishing. (In the study, 37 of 45 respondents are males. 
Of those mentioning parental influence, eighteen of 21 are ma] iS.) ' 
'Three respondents cite family walks or camping. Thirteen speak of a more 
general parental encouragetnent of out-of-doors or nature-oriented inter- 
ests, while four others note that while their parents may not have 
actively promoted this, they cheerfully tolerated the child's interests. 
Of the former group, seven referred to their mothers, three to fathers, 
and three to "family." Finally, one respondent describes his father's 
efforts to restore a worn-out farm as his major influence. These refer- 
ences total 27, 'since six of the 21 persons cited two each. 

t 

Specific OtJtdoor Activities . Fishing, during childhood and adolescence, 
is named by 13, of whom three specify it as one of only two. or three 
m'ajor Influences. Additionally, one female- who began this activity at 
about age 30 names it as a major influence, as does one male who put In 
two summers as a commercial fisherman sometime prior to age 24. 
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At least 15 of the male respondents veve hunters; for one thiu was t^e 
single major influence and for at l*east two It was definitely a major 
one. Five of these hunters also mention trappinjif . Three hunters des- - 
cribe a specific hunting event which ^>u8ed feelings of remorse 
followed by a self-imposed limiting of this sport, while a non-hunter 
reported^ similar strong negative feelings at age five with respect to 
his father's hunting. 

Three respondents engaged rather extensively in such activities as 
backpacking, rockclimbing, snow-shoeing, and cross-country skiing "in 
national parks and wilder regions," as one reply put it. The terms 
"hiking" and "walking" are used in a number of replies, but seem to 
represent a variety of activities, such as solitary wanderings or 
family walks, which are examined under other categories in this report. 
Only one response mentiona a summer youth camp, and that individual's 
, father was the director— the respondent herself ^was not a camper. Six 
others mention "camping" as an Influence. THrefe specify canoeing *v 

/ 

Birdwatching or bird identification is reported by eight men and two 
women, and was apparently a major influence for at least three or four 
of these ten individuals. Six began this activity as children or 
adolescents; three, as adults; one, at an unspecified age. An inter- 
est in Identifying or understanding other fauna, flora, or natural 
objects and ^phenomeQa is stated or strongly implied in at least twelve 
additional statements^nd may be implicit in most of the remalnitug ones. 

Teachers . Fourteen respondents cite a total of 22 teacher influences. 
A single series^^f influential professors' names is here counted as oiie 
teacher influence, as is a single reference to a group of teachers at 
any one academic level, e.g., "a biology teacher and an English .teacher 
at my high school." A school program is counted as a formative influ- 
ence if clearly described as such. Of the 22 influences, three refer 
' to school programs, 19 to specific teachers or their programs, singly 
or as a group, as noted just ^bove. The Influence's were at the follow- 
ing grade levels: elementary, one (the major Influence in thiis 
respondent's life was identified as his second grade teacher," an"^ 
enthusiastic birdet) ; junior high, two; senior\hlgh, six; undergraduate, 
nine; post-graduate, four. Among the 19 teachers or groups of teachers, 
four are cited for noting and encouraging the student's Interests In 
concrete ways. Two of these (one a college registrar, one a high 
school teacher) gave appropriate career guidance. Of the other two, 
one was an eighth grade English teacher who encouraged the respondent • 
to write a pt-ize-wlnnlng essay on his nature interests, and one was a 
college zoology professor who gave much extra time to a freshman with 
keen interest in natural history, Again, It may be supposed that other 
such contributions were made to various of my respondents, but were not 
reported by them. * 

I examined the point In each respondent's history at which there was 
teacher influence^ Two teachers or programs are credited with estab- 
lishing initial interest In the natural world or environmental matters. 
One of the' 2 was the second grade teacher , mentioned above; one was a 
junior hife.. environmental studies program which founded "moderate" 



20 i 

193 " 



Interest In one urban youth, ' Five teacher Influences reinforced pre- 
existing student interest; these influences ranged froja .^unMr high 
to post-coUege. r»uee other teachers (high school, college^ and post- 
college) drew upon existing Interest to make a strong influence upon 
career choice. Five teacher Influences, all college or pc2t-college, 
are cited as having sharpened the respondents* perceptX;^ns or under- 
ctar»dlng significantly, after the career choice had been made. Seven 
teacher influences, all high school or college, represent one or more 
of the Ictat three categories (reinforcement of existing interest; 
career decision? post-d«cision horizon-widening) ; there is. Insuffi- 
cient information to determine which. 

Here, "career" refers either to the person's profession or to his 
volunteer vrork in enviroimental protection, as appropriate to each 
individual case« // ' ^ 

O ther Adults . Twelve /replies mention the. direct influence of adults in 
addition to, or rathet ^nan, that of parents and teachers* In nine 
cases the respondents were influenced as adults, in three cases they 
were in elementary cf» high school. The .tature of these influences 
is diverse. One respondent , when a graduate student in physical geo- 
logy, developed wider interests in the. natural world a^ter marriage, 
aince his wife '-as interested in entomology and ornltholog^y.. Another, 
in college, was profoundly impressed when another student edged with*; 
out comment into a mountain crevice to retrieve a Coke can which the 
respondent had just discarded. Another gives credit to her husbi^nd's 
kind indulgence of her Interests, Another first became involved in 
activism when pnending summers with her aunt in an isolated former 
copper mining camp,, population eight souls, on the rim of Hell's Canyon, 
She was precsed into composing and typing everyone's letters tp,Congr68s, 
both pro-dam and anti-dam. One ' respondent was given a boost by a birder 
whom he and his brother met on one of their frequent boyhood explora-* 
tions; this person lent them books and binocs for their first serious 
identification, and thi^ evolved over the years into 'the development 
of two career conaervationists. The father of another respondent's 
best friend was a forester; he was not often home but provided an" 
attrf.ctive career role model for a boy who already had great interest 
in the out-of-doors. 

Habitat Alteration , Fourteen respondents report. witnessing the develop- 
ment of their beloved open spaces. Three mention this in passing, with- 
outi stating whether it was an influence, although one of these noted 
"with remorse" the change of his boyhood haunts into subaxvisions. Ttie 
otter eleven definitely give this as an influence, and for several it 
waji clearly a major one, , Two of the elfeven noticed the changes as 
adilts, one at an undetermined age, one as a teenager or young man, and 
seven noticed and became concerned during adolescence or before. 
Excerpts from four responses convey something of these persons,' feel- 
ings: "I couldn't^ understand why people would destroy the most beautiful 
parts of our town," "As. lots would be built one upon another, I would 
cry and feel very sad," "I remember how upset and irate we boys were 
when the lots were developed into housing complexes. All at the tender 
age of or 10," "I was becoming more and more upset about the 
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disappearance of tny 'wild' places , . . for some vreason that was wrong 
and unfalL\ not only to me but to my Giant Swallowtails, who had be%tn 
squeezed out of the places they used to live." 

Bdoks. Books are reported as an Influence by 13 respondents, many of 
whom ascribe some Importance to them. Eight mention their Influence 
during childhood or adolescence; two of these plus three others des- 
cribe their influence during adulthood; two others, a>. an undetermined 
age, though one was apparently a teenager or young adult, and we know 
that the other did have well-developed interests in nature as a child. - 
While three of the 13 make a general reference to "bird books," "natural 
history books," or a "conservation library,"' the other Uen name specific, 
authors or titles, Peterson's field guides to bltds are cited four times, 
while three respondents mention the impact which the sto»C'i.es of Ernest 
Thompson Seton had upon them as children. Two of these are men ..aged 62 
and 73, and one a 32~year-old woman. 

♦ 

Ten of the 13 mention nature-oriented books, including. Peterson and Setop* 
while two describe books on ecology, human ecology, or environmental 
issues, and the other was influenced by the writings of philosophers t 
Nature readings are the Xypes mentioned by all eight of those who 
desciribe the Influence of reading as children or adolescents, plus one 
who mentions reading as an adult and one at an undetjermined age* Of the 
two who mention environmental -ecological books, one read these as part" 
of his continuing growth in recent years (he is aged 47) and the other 
was influenced by Silent Spring £s a teenager or young man, (He had 
grown up in the Connecticut coastal salt marshes; when he read the book 
he had already been observing with deep concern the declihe of ospreys 
there, due to DDT poisoning.) 

Miscellaneous . The lives of at least five respondents were shaped in 
part by overseas experiences. After college graduation, one man wandered 
the New York docks for two weeks, got a- job on a Norwegian merchant ship, 
(he was the only American aboard) , and sailed to India and th6 Middle 
East. The **awesome. power'' of the sea and the diversity of people and 
places prepared him to t*eceive the words of Loren Eisley's Immense 
Journey , which^ln turn prepare^d him for the works of John Muir, all of 
which prr^pared him for his subsequent, and rather sudden career decision. 

A Peace Corps stint ,in Nepfil made another respcnd^ent sharply aware of the 
imbalance between humans and nature ir. the U.S. as compared to more 
tTaditional cultures; this was one of three major influences he cites ♦ 
Another man had a more or less opppsiti* experience. He grew up a 
naturalist in rural Texas > took a degree in biology, joined the Air 
Force, and was stationed in Spain for his last three years, The agri- 
cultural overdevelopment and human overcrowding of that countrjr shocked 
him and his wife, and upon their return stateside they were at once 
sharply aware of the same processes occurring here. At that polnty^ie 
evolved from a naturalist into a conservationist. 

'4 

While living in Japan for two years in his early thirtle^, one respondent 

'^started to develop an intense Interest in foreign affairs'*; much of his 

subsequent environmental work has been for the United Nations. A fifth 
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respondent had "In the past done a good deal of shooting and fishing 
In Africa arid India," an activity which led to his Interest In conser- 
vation overseas, 

« 

For many cf the respondents there was a continual growth from childhood 
interests to adult conservation work. Several others, however, describe 
a different course: . childhood interests in nature and the out^-of^^doors, 
followed by, a latent period during which non-related career pursuitfT' 
prevailed, and then a dedication to conservaf ion, either as a profes- 
si^onal or as a citizen. Sometimes this last phane was triggered by a 
distinct experience. One man's life was changed by wilderness trips in 
his early thirties, after his having;^ lived in New York City for twelve 
years. Another, in his first year of law school and bored with his 
studies, happened to pick up and examine the Sierra Club book, Yosemite . • 
"Everything fell together" and his life direction changed. Another, 
traveling with the Fred Waring chorus and orchestra, talked at'*every 
opportunity with natural history professors at the campuses visited by 
the group, and this experience helped him to change directions/ The 
father of one respondent encouraged his avid interest in nature as a 
child but then, when he entered high school, began directing him toward 
a medical career. The respondent reports that the great interest of 
his childhood was literally put behind him during his high school and 
college years. His interest was rekindled by a single, simple event«— 
his bad luck in trying to obtain a place in medical school. 

The*reports of two ijespondents, aged 50 and 62, are not encouraging. 
Both had worked for a federal resource agency, but felt they could^not 
be effective until they had retired (in one ca^e) or resigned (at age 
AA, in the other). They had found that civil servants are under con- 
siderable pressure from within their agencies and from outside interests, 
and that they must maintain a low profile and, considerable silence or 
risk their careers. Both of these respondents claim that citizens wish- 
ing to protect the environment must act directly and must support citizen 
cbnservation groups. Said one, "They should realize that they cannot 
depend upon* brow-beaten bureaucrats to look after the public interests." 



Discussion and Implications 

At this point, it should perhaps be emphasized once again that this is 
a preliminary, exploratory study. There is mots information to be 
gleaned from the 45 reports, and there is ample op4)drtunity for new 
research on this topic. 

I 

Youthful experience of the out-pf-doors and relatively pristine environ- 
ments emerges as the predominant influence in these lives. This finding 
may be regarded as unsurprising, or even as an affirmation of "common 
sense." But if so, it is a remarkable affirmation* The "Dear Citizen 
Conservationist" letter bore no suggestion as to what might constitute 
an influence, yet AA of the 45 replies cite this type of influence > 35 
of thea quite prominently* Not one respondent said anything such as, "I ' 
grew up in the city impressed by how awful it was"; these people x^ere 
motivated by posit lye experiences in relatively prestine habitats. 
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Fo^ at least 26 of the 35 (more than half of the A5) , these habitats * 
were accessible on a morfe or Itess dally basis, and in most cases they 
were probably enjoyed when the respondent vas alone or in the company 
of a few others at most. (This last factor is strongly suggested but 
not. clearly demonstrated by these data, and requires furthter Inquiry.) 

It must be noted here that the respondents represented fbur citizen 
grovps which ,^ though they deal with a wide range of environmental 
concerns, historically have their own roo^,s In the preservation of 
wildlife and wild places. A future research effort should be'dlrected 
at the origins of those vho are active in other kinds of environmental 
Issues, such as energy conservation and alternatiye eniergy sources, « 

Among specific outdoor activities, the prevalence of hunting among male 
respondents is noteworthy. The data suggest that traditional childhood 
sex roles were very Important, a result which had not occurred to me 
before the data were examined. This factor should be examined in 
future research. ' 

Parental Influence, ment'loned by 21 of the 45, was clearly important. 
Teachers, noted 22 times in 14 replies, seem to be remembered as 
Individuals rather than as purveyoifs ^ school programs. They were 
either enthused about study of the natural world or they showed 
interest In the student and his Interests, in a human way. They had 
inflill5?^3e at any point in the student's devel,()pment , from primary 
grades through postgraduate study, or from lnij:lal interest In nature- 
to career choice to postgraduate sophistication of concepts and percep- 
tions. ' ,s 

Witnessing the development of beloved places was Important to at least 
one-fourth of thi^' group. 

They found books Important at any early age. These ver^ books that 
were Interesting to them» tather than books filled with abstract con- 
cepts, problems, and Issues, Indeed, all of the data In t:hls study 
seem to support my long-standing hypothesis that children must first 
learn to love the natural world before they can become profoundly con^- 
cerned over maintaining Its Integrity, I have xorritten of this else^ 
where (Tanner, 1974) • 

. * . . • 

Some of the questions which led to thlS'\inve6tlgation have not yet 
been asked of these data. Are younger conservationists primarily 
urban, and older ones ruriil? Are tbeVe Important differences, and 
important similarities, between the backgrounds_ oif the two groups? 

Factors still to be investigated In theSei, replies or in future research 
include; for example, the opportunity to work out-of-doors (several 
respondents mentioned this) and the economic status of the parents— 
tho^^flnanclally secure are In a t)etter position than are others to 
pursue their Interests, to work for low or no pay for a public-interest 
group, and to speak out on controversial Issues. 
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I shall attempt to draw few educational implications from^thls studyt^ 
except to note that the hypotheses and concerns which led to it hav^ 
tended to be confirmed, and the' Importance of knowledgeable^ enthu- 
siastic » humane adults has been brought home to me as well. Can a 
teacher of average training and enthusiasm lead a class of 30 urban- 
suburban children into a pristln^ environment with reasonable hope 
of advancing the cause of envlroi^ental quality? For that matter, 
how %$ny such teachers, how many i environmental educatdrs^ t perceive 
this as the ultimate and central igoal of environmental education? 
These are as yet open questions; I posit that they are Important ones* 

the r^esponses from the two former federal employees i^^ggest that the 
study has Implications for career education; other wdrk I am doing ar 
this time— not formal research—reveals that high school students are 
surprised to learn of the severe rest rictirions upon speech and action 
which federal agencies and other institutions'^ may place upon their 
employees, I would"* hypothesize similar naivete among many adults, 
Including teachers, Formal research among students and teachers » and 
confidential investigative research among resource agency personnel, 
could be very interesting, 

A comment upon the research methodology used. For three reasons, I am 
pleased that I solicited essays, rather than responses to a question- 
naire. First, I believe now, as I did at the outset, that the method 
was appropriate in this initial inquiry Into a new research area, I 
did not want to eliminate genuine formative influences from considera- 
tion through my Ignorance of them^ Second, I am pleased because so many' 
of the respondents enjoyed participating. That they did so is obvious^ 
frdm the lUf^igth, spontaneity, and openness ot their comments. (Recall 
that I did guarantee anonymity and non-quoting to any desiring this 
protection of privacy,) Third, I am pleased because I enjoyed reading 
the replies as much as they enjoyed writing thetn. These are vital 
people with interesting backgrounds and lively thoughts, and I am glad 
that I now "know" them, I would like to share them a little more with 
the reader, for our mutual interest, by presenting a sample of sketches. 

The former Fred Waring musician now livfes near the last remaining colony 
of 40-odd California condors and works full time at their protection. 
The crewman on the Norwegian vessel, later the bored law student, went 
on to finish law school, practiced/for a time, and Is now the Washing- 
JHon^ D,C, representative for onejof the conservation brganizations 
previously named, >One respondemr's avocation for the;, last eight years 
has been the restoration of a sugar mill on a small Caribbean island. 
One went from being a teacher and school adrainif^trator to executive'* 
director of the Nature GonservanpyV One was t'he leader of a fund drive 
to save a native prairie, is a member' of several conservation orc;aniza- 
tlons, and was a *member of a Corps of Engineers planning committee for 
river channelizing. (Many of the respondents show such balanced and even 
conservative, pro-establishment tendencies. Not wild-eyed radicals, 
these,) T^e man whose tour in Japan initiated intense interest in inter- 
national affairs is today one of America's pre-eminent environmental 
educators and directed UNESCO's EE prdgram. The^woman who dropped the 
Coke can in a crevice is today developing a master p^an for edttcational 
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Mse of her- organization's nature preserves throughout the state of 
California; Another wotaan» at about age 50/ obtained a^ Master of 
Arts in Public Administtationtvhas subsequently served in utany 
significant, environmental protection roles, and vias a state presi- 
dent of the Xzaak Walb^n^League foy two years. The ittan who retired 
from the federal resource agency h^s since 'founded a state chapter of 
one of the n«taed citizen groups* /A consulting geologist has advii^ed 
the old Atomic Energy Commission 'i)n underground disposal of nuclear 
vastes,^about which he seems ^juite optimistic; he/is also a member of 
various ornithological groups and has been a state president of The 
Nature Conservancy. Anothet ha^ been a lifelong professional in the ; 
field of conservation, and ret^ted in 1973 as Executive Officer of the 
California Wildlife Conservation Board; he is a director of the 
National Wildlife Federation, /has also been a very active citizen in 
cancer control work, and expresses his concern over some of the erao- 
tional and political aspects /of the new environmentalism. One of my 
respondents claims no great Accomplishments as a conservationist* though 
1 noted elsewhere in her response that she hais ^'raised $20 miHloh for 
land preservation. Another /has managed the Audubon Society's wildlife 
sanctuaries for the past 13/ years. Before that,- he spent 16 years 
managing a duck hunting preserve owned by about 24 wealthy sportsmen* 
He directed a staff of nin^ trappers, fourteen guides, and two chefs, 
plus waitresses add ma^ids. ' (^y mind boggles*) Throughout his career 
he has directed wildlife research— 'mUch of it sponsored by those 
sportsmen— and is a winner;' of the prestigious American Motors Conser- 
vation Award, Several ■ persons were newspaper outdoor columnists; this 
perhaps lexplalris their willingness t,o write me a newsy response, One 
of these is tclTday the editor of Audubon magazine^ which has gained. >n 
outstanding" reputation during his tenure (my observation, not his). 
The iftagazlne.'s picture editor was one of those respondents .raised on 
Ernest Thompson Seton; she is co-founder of an organization which 
quickly provides assistance for endangered species in critical situa- 
tions; . .. . 

The Society's publications editor has in her journalism career written 
and edited conservation and. outdobrs publications for the Sierra Club, ' 
the Conservation Foundation, and others." The last response in my pile 
"is from the Properties Director of the Society, Working out of his 
New York office, he evaluates properties offered to Xudubon as preserves 
or nature centers. As is the case. with Al of my .other r-espondcnts, I 
have never met him in person. But when I leave ,>my office today to run 
a shopping errand at the North Grand Mall, the t Ames High School Prairie 
which he helped to save while a student here at Iowa State will be just 
a few blocks away. As 1 drive from near his boyhood home on Sixteenth 
to the wall beyond Twenty-Fourth, there will be uninterrupted blocks of 
houses on both sides as far as one can see. Throughput that distance, 
I will be driving through an Ames that I never knew— the fields arid 
woods where he once caught his Giant Swallowtails. 

These are my respondents— my raw friends, I am thankful for their 
responses, and for their being the kinds of people that they are. 
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I am thankful also for the enthusiasm and coimentd of warm support 
which ^this- research has received from such respected environmental 
educators as William Stapp, John Disinger, Craig Davis* and Harold 
Hungerford. Owe of Hungerford^s graduate students, Nancy i?ei:er son, 
has now begun a study of formative influences in the lives of^ 
env^.ronmental educators. I hope that the work reported here will 
be a "formative influence" in the research of others , as well. 
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lOWAiSTATE 



141 Bei^^cy Hall 
Ainc<i/lnwii5(H)H 



UNIVERSITY 



Telephone 5 {5^294.7252 



Autumn, 1978 



Dear Citizen Conservationist: <. 

I an an environmental educator* I teach teJlchers, who in turn teach 
children and youths in the elementary and secondary schgpls. For years, I 
have been painfully aware that a basic piece of research in my field has 
not been done. I am hereby asking your help in^ completing it. 

*v , . . . . • 

To a degree^ we environmental educators are really making educated 
guesses as to ^he kinds of experiences which dhould be provided for young 
learners, if tiie latter are to become adults who will be informed and 
active with respect to environmental issues. It is time that one of us 
approached such active an4 informed citizen conservationists and a^ked, 
"How did you get that way? What were the formaitive influences' in your life?" 
Armed with the answers to these questions, we in environmental education, 
might be better able to design the right kinds of learning situatidhs for 
youngsters. 

Will you help? You have beeh identified as an active jtnd informed 
citizen conservationist*^ Will you write a few paragraphs for me?= Will 
you try to remember, the formative, influences in your life, which you 
l?elieve may havfe " led. y6u along the path you have followed? ^ 

Would you'^also write a brief resum^ '6f your , activities and accomplish- 
ments as a conservationist? Finally, will you tell me your approximate 
age, and identify in your sketch the approximate years when the influences 
or events occurred? (I think it important to know whether there is any 
systematic difference between the "generations" of conservationists.) 

^ • ' . ' 

The use that I will make of ,this. Your contribution will not be wasted. 
I will share the results of this" study with my co;ileiagues throughout the 
nation via books, articles, addresses, or curriculum projects, as I fre- 
quently have In the past. This will affect the practice of environmental 
education. " The -results wi 11- also be shared" wit h youT'±^'yo\i- 3o-Teq\se3tir^ --r 

^ 1 may wish to quote your sketch at length in any article or book which 

Is produced. Please tell me, when you return your sketch, if (a) you do 
not wish me to quote your sketch at length or in .its entirety, and (b) you 
do not wish to be identified by name if so qudted. If you do not so tell 
me, I will assume^that I have permission to so quote and/or identify. 



OVER 



201 



211 



A point of clarification. Ypu may think, "I received this letter second 
hand. I don't know if I fit Tanner's definition of citizen conservationistr" 
Thi<^|.. Request was either sent to you directly, or was passed on by someone 
whose opinion I respect. It has been distributed with appropriate care, so 
as Co reach only those kinds of persons I wish to contact. Vjhethjer you are 
concerned with pollutiou in metropolitan areas, or wilderness preservation, 
ot alternative energy sources, whether you call yourself an "environmentalist 
or, a "conservationist," whether you are active at the local or national level 
whether you arm a staff member of one of the citizen conservation organiza- 
tions or a volunteer, the letter is meant for you. 

Earlier drafts of this letter contained example influences from the^ 
lives of some conservationists, and implications which certain results could 
have for actual teaching practice In the schools. While these helped to 
clarify and justify my request, I realized that there would be subsequent 
concern in my profession as to whetheT:> this discussion might have Influenced 
ybur responses. For that reason,.' this request $3 rather- sparse in its 
details. . ' 

^ A reminder as to what your response should Include: 

a) A sketch of formative influences or events, with approximate, 
years, e*jg. "the early 1950's." (If you wish to vrifcfe more 
than a few paragraphs, that would be fine.) 

b) A. brief resumfi of your conservation activities and accdp^- 
pllshments* 

c) Your (approximate) age. ^ ^ 

d) Your prefer^tices if you do not wish to be quoted at length' 
and/or identified. (I think there is no cause for concern 
here, and I presume that most of you will grant permission.) 

e) Your wish to receive the re^uitsof the research, perhaps in 
the, form of a summary article. 



I Know that I am asking for sacrifice of time from your already busy 
schedule. My thanks in advance. 



Respectfully and Sincerely, 




Thomas Tanner 

TT:jj 

% 
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SECTION II: NOTES AND COMMENTARIES 



This Section containly.6 essays which describe and report on a 
wide range of environ^ntal programf,, practices, aud experiments, 
«nd provide insights of interest tr the Environmental education ^ 
eommunity. These insights ^te jbaVed largely on personal experience 
with environmental education projects, me tht. 's, %nd personalities, 
rather than on scholarly' work an< I new researcti. This Section is 
.designed to keep educators . inforned about t^ew programmatic develop- 
ments arid opportunities in public school systems, institutions of 
higher education, and governmental agencies at all levels across 
th6 nation. At the same time, it. is hoped that the papers selected 
for this Section will provide educators with techniques whic\ they 
may wish to incorporate in their classes, and with new approaches 
to stimulate their thinking. 
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"VIEWS OF THE FUTURE:" AN ENVIRONMENTAL STUDIES WORKSHOP 

1 ...» 

Jerry Berberet 



Fpur central conclusions emerged from the third annual NAEE pre- 
conferehce workshop of the^ Environmental Studies Section which was held 
at the Smith Mountain Lake 4-H Center near Blacksbjjrg, Virginia, May 
3-5, 1979.2 Organized around the theme "Views of the Future," the 
Workshop produced agreement that: . ■ . " 

1. The Earth system will experience a series of devastating shocks 
beginning in the mid-1980s with an intensified energy crisis 
triggered by severe shortages of fossil fuels. Political and 
economic breakdowns in the Earth system are likely to follow 
during the present century in the wake of the, energy crisis. 

2. The Earth System will be unable to avert this energy cataclysm 
. due to an inability of world Society as now constituted to 

adopt envirdhmentally sound fenergy alternatives and energy 
. conservation ♦dn a sca^le- of sufficient magnitude. 
^ - '■ ■ ' 

,3. The apparent inevitability of the coming crises suggests that 
educators and policymakers should give "priority to development 
of strategies to rebuild the Earth system along ecologically 
sound lines after the near-future crises. 

. . ■*. / 

4. This futuristic. Earth system -should be characterizfed by 
decentralized political, economic, and social communities 
coordinated along regional lines emphasizing appropriate 
technology, energy conservation, waste recycling, and non- 
material measures of quality of life. 

The workshop assembled some 35 environmental scientists, humanists* 
educators, and students from the United States and Canada to consider 
key issues which the group anticipates will dominate the environmental 
Cagenda of the 1980s and the years beyond. Workshop participants met 
in three Task Forces to analyze major environmental issues and to. 
develop scenarios depicting alternative images of possible futures in 
regard to each topic. Individual Task Force work culminated in inte- 
grative sessions designed to produce a synthesis around common themes 
and conclusions, and to discuss the educational and public policy 
implications of workshop findings. 

Questions addressed by each Task Force were stimulated by position 
papers authored by environmental studies s: ■lialists which were>- distri- 
buted to participants prior to the workshop. 3 Task Force topics and 
position paper authors were: 
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I. Energy and Resources 

Itiomas Detwyler, "Energy, Environment,, and Social Change"^ 

II. Behavior and Lifestyles 

Gene Bammel and Lei Lane Bammel, "Life Styles, Behavior, and 
f Future Environments" 5 / 

III. Ethics and Ecology . ' ^ 

Kent Shifferd, "A Viable Land Ethic: The Ways Ahead"6 

Participant critiques of position papers were circulated at the » 
beginning of the workshop. "As a result, a diverse body of thoughtful 
background- material, 'rooted in contributions of participants them- 
selves, was available to provide a scholarly foundation for workshop 
deliberatfons. The synergistic quality of the workshop format helped 
to assure ^a challenging and meaningful experience, whatever each 
participant's disciplinary background. 

Task Force sessions were designed to model group decision- making for 
problem -solving purposes in the development of scenarios of the future. 
Each task force spent several sessions analyzing its respective topic 
as a basis for creating scenarios pres ted to the entire gathering 
during the workshop's concluding sessions. 

Guidance in scenario development was provided by Jack Everitt* and 
John Miles who have had considerable workshop experience in writhing 
futures scaarios.' Everitt and Miles pointed put that scenarios m^y 
be formulated from a variety of assumptions. Indeed, they recommended 
evolving several scenarios which allow. for alternative images of possi- 
ble futures. They suggested scenario^buildlng procedures th^t wofk 
forward logically in time from present conditions ancf' work backwatd 
to the present from conditions projected for some time in the future. 

The Task Force on Energy* and Resources experienced considerable 
internal disagreement over the future roles of energy Intensive "high" 
technology and reliance u^on fossil fuels augmented by nuclear power. 
Divisions also occurr.ed in discussions of the continued viability of 
"liberal" corporate capitalism as a politico-economic system capable 
of sustaining society in the difficult years ahead. 

The group split over Professor Detwyler's contention that socialism 
is required to develop the steady state society necessary for solving 
the twin environmental and energy crises. Issues associated with the 
continued viability of economic growth, large corporate capitalism, 
and continuance of political institutions dedicated to the economic 
status quo, therefore, became essential bones of contention. To a 
lesser degree, the group differed over the extent to which basic 
cultural values WSuld need to be altered, i.e., traditional American 
Ide^ of progress, coifrpetition, and private property, to support a 
successful transition to a more environmentally compatible future 
society. 

. ■ 2lS 
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Due to these conflicting views, the Task Force split into two groups 
which developed separate scenarios that differed primarily In the 
political and economic systems projected as evolving during the next 
50 years for energy and resource management pUirposes. One group, 
critical of the Detwyler thesis, forecast a global future characterized 
by ecological crisis and international violence ,k. as nations compete 
for access to increasingly scarce resources. By 2030 a socioeconomic 
equilibrium would be achieved in which mass transit, nucle^jr fusion, 
and renewable resources would be significant features of an Earth 
system still prominently democratic and capitalistic. 

The second group emphasized that ecological crlse : would necessitate 
a kind of regional socialism to decentralize economic power, enhance 
regional self-rsufficiehcy, and produce an energy-conserving society* 
Consciously restricting this scenario to North America, the group 
foresaw the evolution of a powerful ecological ethic at the base of 
a highly participatory society valuing cooperative means to satisfy 
human needs. 

Not surprisingly, the Task Force as a whole agreed that acui^l>oclety 
mus.t sustain itself through adoption of energy and resource conserva- 
tion measures, increased utilization of energy alternatives, and the 
evolution of a value^ system more conducive than current attitudes to 
reduced levels of energy and resource consumption. Both groups within 
the Task Force also concurred that during the riext 25 years a series 
of heightened earth crises over energy and resource availability seems 
inevitable. . , 

Unlike their tolieagues who assessed energy and resources, the Task 
Force on Behavior and Lifestyles developed a consensus around the ^ 
proposition. that dramatic changes in values and behavior are not only 
necessary for society's survival, but desirable to protoote an enhanced 
quality of human life. This group also concluded that the Earth will 
^egin to experienbe a series of cataclysmic disasters during the mid- 
1980s caused by depletion of fossil fuels and readily available natural 
resources. 

The requirements of survival will force a decentralization of politics 
and economics into smaller, more manageable commanities organized on 
local and regional scales. These communities will develop appropriate 
technological means to meet community needs, with emphasis upon labor- 
intensive economic activity, community decision-making in politics, 
and a social life built upon non-consumptive. family and community 
activities. Key values will be constructed around concepts derived 
from ecology— holism, interdepend ency, cooperation, adaptation. 

is ^ 

According to the Behavior and Lifestyles Task Force scenario ,vreliance 
upon high technology, fossil fuels, mass communications, rapid trans- 
portation, and corporate industry will continue, but on a restricted 
scale determined by actual survival m^eds of the human coirimunlty 
rather than the exclusive dictates of the profit motive • Likewise, 
the group acknowledged that values such as competition, individual 
freedom, privacy and private property are important underpinnings of 
human vitality. 2 ^ 
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The Task Force borrowed eclectlcalXy from a variety of cultural values 
and patterns ofi; organization In describing this future social. or4ei?. 
These included a reverence for "Mother Earth" and a styj^d of political 
leadership akin to the Native American reliance upon a chief. The 
Task Force alaa found appealing the emphasis of pre-lndus trial 
societies on child rearing ,as ecdlogical conditioning and the extended 
Family as a principle of cbmmunlty organization. ^ " 

Complementing more traditloikl norms, the scenario stressed contem- 
porary theories of work, leisure time, and pri irate space as important 
dimensions of quality of life. Achievement of these cultural charac- 
teri'stlGs would require a variety of incentives to promote perceptions 
of self-mt^fest bullt> upon nonmaterial measures of hw^n fulfillment. 

The, group sought a balance between the extremes of present values and 
structures which are no longer ecologically viable and Images of the 
future that, simplistically, call for merely "flipping to the? other , 
side of the coin." T9 survive, society must iidapt its beliefs and 
institutions to support patterns of behavior which create a man- 
environment equilibrium. 

In postulating this'vlsion of the future, the group acknowledged that , 
certain variables rest beyoiid 'the ready control of future human system^. 
A level of international political disorder copld occur during the 1980s 
crises which. could hamper efforts to remake society along ecological 
lines. Principal among variables, which have largely eluded inter- 
national control are international violence, primarily in the iotm o^ , 
terrorism and war, and national rivalries. | 

The Task Force on Ethics and Ecology acknowledged that future human 
survival depends upon a close relationship between ethical and ecolog- 
ical principles. Having established this sweeping generalization, 
however, the group encountered a sei^ious dilemma in discovering 
significant examples in human history to justify an optimistic belief 
that man will successfully adapt an environmental ethic or that ecolog- 
ical principles themselves provide much specific guidance for human 
behavior. ' 

To explore- ethical/ecological issues from several perspectives, th^ 
Task Force split into two groups. One group developed a scenario ot 
the future to the year 2030; the other discussed, general^ ethical 
questions fqr the purpose of evolving an integrated philosophy join- 
ing ethical and ecoiogical perspectives. ^ 

The scenario group devised an analysis of the next 50 years tanpha- 
sizing physical, socio-political* and epistemologicai elements of 
human society's relationship with the environment. It recognized • 
that .physical exploitation of nature is necessary to sustain humankind, 
but called for this activity to be guided by the prihciple of distri- 
" butive justice both to minimize environmental entropy and to assure 
options for future generations. As with the Behavior and Lifestyles 
Task Force, the group envisioned the creation of decentralized 
communities placing a premium upon local, participatqry decision 



making to implement a carrying capacity ethic. Ep is temo logically,, ^ 
society should reduce the dominant value placed, upon scientific, 
inquiry as a handmaiden of technological innovation by escpanding 
the liurpose of research to include a' more prominent role for less 
quantifiable values related to environmental quality and quality of 
life. The Impact of Impending Earth crises will propel society 
toward this scenario as a means of survival. 

» 

The second ethics and ecology group proposed an ecological ethic 
combining humanistic philosophy and environmental - values derived from 
ecology. This synthesis rests upon judgments ' flowing from applica- 
tion of "situational ethics" which allow for adaptation to Earth *s - 
rapidly changing conditions while avoiding possibly inflexible and 
short-sighted rules oi fethics, albeit rules derived frdm ecological 
principt^s^^ . 

This group grappled with the problem 'of relating influences shaping, 
human motivation and ecological ethics. Appeals to altruism and 
applications of models such as the People's Republic of Chilia were 
rejected because the group concluded that their results have histor- 
ically been shoj^t-lived . Economic "carrots" will be useful short- 
term transitional devices. The best long-tewm prospect appears' to 
be the development of groups akin to revolutionary cadres prepared 
to employ both educational and political tactics to restructure 
society in the wake of future Earth crises. 

After a reporting session In which each Task Force presented its 
findings and scenarios, the Workshop turned to discussions. of the 
educational and policy Implications of Its work. - Although the Task 
Forces understandably offered somewhat varying conclusions, a consen- 
sus emerged around a number of recommendations rooted in common' 
assumptions about environmental studies, Taken collectively, this 
consensus has powerful implications, especially for the future of 
environmental education. 

The Workshop developed the concept of dual-focused "appropriate educa- 
tion" 'to address the conclusion of all three task forces that the 
Earth would Inevitably experience devastating energy crises during the 
mld-to-latter 1980s, t'lrst, education will have the primary responsi- 
bility of rearing a generation of youth with the perspectives, varlues, 
and skills necessary for adaptation to the steady-state .requfrments 
of the 1990s and beyond. Second, education will be the primary means 
by which the public at large will be prepared to survive the» shocks of 
the 1980s and participate in the long-term reconstruction of society. 

To be successful. in this monumental task, education Must assume life- 
time proportions. Essentially, this would involve three phases; 

1. A vital dimension in shaping values and instilling a futures 
perspective in children. 

2. A dynamic role in training higher education disciplinarians 
with the ability- to understand environmental analysis and 
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p'roblerc-solving techni<^ues, and to Impart requisite know- 
' ledge and skills tio students, " . 

$ ♦ 

* 3. A comprehensive pirogram of adult education designed to infoyta 
citizens throughout their lives 'so that they will be equipped * 
to act responsibly and effectively in terms oS the environ- - 
mental Impacts of their private lives and in thft development 
of public policy.' 

Environmental education will need to emphasize both process and content ' 
—methods of acquiring and utilizing knowledge— as a ,basis for effective 
environmental action. Environmental educators must- strive diligently 
to be effective role models in order to instill meaningful values. 
Educators must devise approaches which will, portray ecological values, • 
lifestyles, and policies as essentially desirable and attractive 
expressions of quality of life which appeal to the -self-interest of 
both individuals and society at large. In short, educators And the 
educational message must portray change and adaptation as facts of 
everyday life which dynamically affect what people petceive to be 
centrally important in Nthcir lives. 

Both the Energy and Resources and Ethics and Ecology task forces 
depicted significant roles for education. ' The former group offered 
qualities of education which they depicted all iter atively as prepara- 
tion, professional, pragmatic, "practitioning," "profitable," and ^' 
prophesizing. The latter Task Force offered 'an inventory of values 
and themes which' should characterize education in' its various dimen- 
sions. Education should be cancerned with themes such as ecology, 
energy, food, land use, toxins, population, plants, and animals. It 
should help people to be more caring, sh^lnc, loving, open, accept- 
ing, self-actualizing, confident, creative, ihd cooperative. It 
should use learning processes which are- holistic, learner-oriented, 
futuristic, democratic, humanistic, varied, ^ artlclpatory, and inter- 
active. Finally, education should create a learning community which 
is healthful, comfortable, positive, non- threatening, aesthetic, 
supportive, flexible, and diverse. , ^ 

Clearly., the comprehensive scope of the -JWbrkshop spawned enormous 
consequences for environmental policy,. Its ipcus upon an activist 
role for education provided a basis jEor linking <Bdu6ation and policy- 
. making as processes with the ctinmon goal of cooperating as comple- 
mentlary ■activities directed toward the survival of future society. 
As education .produces an environmentally sensitive and "copable" 
society, publico policy will reflect increasingly measures to 
establish the reconstructed society of the future. 

The theme of the .Smith Mountain Lake gathering Implicitly acknowledges 
that environmental educators and policymakers lilupt carry the holistic' 
analysis of environmental problems forward into the future. We must 
do more than simply react to Issues as they unfold.; we must, as well, 
take an active role in shaping the framework of the future if. we 
believe that ecological prlncipl<»s of interdependency between man 
and nature suggest a profound restructuring of society's institution^' 
and the human system's relationship to the physical and biological environ 
ment» 
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Obviously, the Workshop conclusions are controversial. Some will 
strongly contrast, our findings; yet scenario developmtent exercises ./ 
such as tho^'e undertaken at Smith Mountain Lake reveal starkly that 
our present course is fundamentally antithetical to the ecological 
prerequisite of human survival on the Earth as we know it, : 

^The ch4lIenge^io__thQA.&_who_-^naiy?e^edu^^^ „ 

policy is that pioneering efforts m\ist be initiated t;o i:n$ure "the 
potential for new directions in society following the environmental 
and cultural shocks which hover around the corner of the tiear future. 
The. fact that thfe Workshop concluded' that little seems possible to 
avert upioming crise^ may discourage us in the short-run. Yet, it 
seems eminently worth preparing for the. longer term human prospect. 
The Workshop concluded that prospects for the latter ^imension seem 
a hopeful and worthwhile expression of humankind's irrepressible 
optimism. ^ ^ 

The Smith Mountain Lake deliberations, therefore, concluded that the 
main thrust of Meadows and Meadows' Limits to Growth 1-s inescapable. 
In spite of scholarly efforts to disprove its monumental impllca- - 
' tions. After our discusl^ions in the Vit^inla hills, we, too, feel 
less sanguine about human society's short-term prosj?ects. 

Having experienced this realization, however, Workshop participants 
concluded that we must not: stop here. Society's present institutions 

will sternly resist the looming near- te rm disas ter, In the jn yocess 

significantly demonstrating the^iaaptlve capacities of human beings . 
In the belief that these efforts to stave off disaster will ultimately 
fail, we might best serve the purposes of our species' survival by 
attempting to lay' foundations for the longer-term future. Dissi- 
pating our energies by unduly playing & Cassandra-like doomsday role 
may not only constitute wasted energy but may also damage our futur,e 
credibility. Besides, in the axiom of humble scholar-educators, we 
could be ^^-ong I » ' 

The clarion call of Smith Mountain Lake would seem to be that environ- 
mental educators must foster awareness of contingencies and alterna- 
tives in shaping our .culture* s wisdom in apprbaching the future. 
These guiding values will help us be sensitive to ecology's adaptive 
message while allowing us to shape an image of the future. 
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, WEST KENTUCKY ENVIRONMENTAL EDUCATION CONSORTIUM 



1 • ^ 

Shaw Blanlcenshlp and Lynn M. Hodges 



The school systems In west Kentucky have had an interest in environ- 
mental education, conservation education, and outdoor educat'lon evince 
the early ^Os. Monthly u^e of resource specialists from the Kentucky 
Department of Flsh'and Wildlife has beeti' a reguliar part of many, of the 
schools' activities. The fifth, and sixth graders participating in this 
^academic program were also recruited for participation in the summer *s 
Conservation Camp, located on Kentucky Xiake. Area teacher9 have had 
the opportunity to sharpen their teaching skills through a "Conserva- 
tion in the Schools" college course and tlirough an "Outdoor Education" ' 
residential course held, annually at Tennessee Valley A\*thority*8 LaAd 
Between The lakes, both sponsored by Murr^ State University. TVAfs 
dcivelopment of Laiid Between The Lakes, complete with residential 
environmental education facilities r also has contributed to a growing 
awareness and need for environmental education programs in the western 
region of Kentucky. 

Many systems began to commit 'their Title 111, E.S.E.A., and other "funds 
to .development of such ptogvaxn^, Murray' City Schbols developed a model 
outdoor laboratory for the region, and the Paducah City School System 
successfully integrated the environmental, education program throughout 
their schools and published t!ie Environmental Education Objectives and 
Field Alfetivities curriculum series^ Murray State University began one 
of the first wilderness school approaches, using the *'outward bound" 
stress/ challenge technique in Project Apollo. With the hosting of the 
national conference of the Conservation Education Association by 
Tennessee Valley Authority, Murray State University, and the Kentucky , 
Department of Education, the regional focus for' environmental educatidfin' 
began to develop. With the publication of the Kentucky Plant Gulden 
lines for Environmental Education , Which identified'^ specific roles for 
school systems, universities, civic groups, and governmental organiza- 
tions, this regional awareness of a need for a coordinated effort, based 
on regional needs, and combining the unique regional resources of 
western Kentucky, was solidified, The stage was set for the organiza- 
tion of the West Kentucky Environmental Education Consortium (WKEEC) ♦ 

In the fall of 1975, eleven school systems in west Kentucky (currently 
13) jointly committed their resources to the development of a regional 
environmental education program that would make use of the unique 
physical, cultural, and social resources, of the region. The WKEEC ) 
pooled existent program Information, special expertise, and experiences 



Center for Environmental Education, Murray State University, Murray, 
RY 42071. 

Environmental/ Energy Program, Division of Land and Forest Resources, 
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q£ the participating: districts for environmental education. Through 
their cooperative efforts, a full-time <ioordinator was hired, The 
consortium began to implement progr^s that would not be feasl^l<e if 
only a single system were attempting the effort. The funding poteii«» 
tial was much greater than that pf a single syst^, eispeclally when 
applying for grants or requesting matching funds. 

The organizaHbn structure of WKEiEd= allowed f^ Input from many ' . 
levels of educators ranging from classroom teachers to adminlstra-- 
tors, A Board of Directors was formed of superintendents from each 
participating school system to approve programs and activities. The 
Regional Qoordinator implemented the programs and served as a con-, 
sultant to the schools. 'A Steering Commit t#e^ made up of individuals- 
appointed by each superintendent, functioned as a "think tank" group. 

Initial funding for WKEEC was provided by Murray State Uriivie'rslty and 
the Tennessee Valley Authority, within the administrative framework 
of the Kentucky Educatlona<l Development Region 1. The agreement 
provided for the employment of a regional coordinator as a Murray 
State faculty member. TVA and Murray State provide^! additional staff 
support and services. A funding formula was developed by participat- 
ing school systems, ^consisting ,of $200 meir^jershlp, fee annually and 
$.10 per child based on average daily attendance. 

The Steering Committee recommended, arid the Board of Directorff^ approved, 
the following four priority areas for the Regional Coordinator and 

staf n^^ -^7 - ' r ; : ; " ' ~~ ^ : ' ' "'^ ' " 

1. "Establishment of a resource center for environmental education. 

2. Provision for localized teacher-awareness program, 

3. Identification, development, and: utilization of significant 
environmental study sites within the region. , 

4. Provlalon for environmental education workshops of a regional 
nature, 

■J- ' " . 

The resource center for environmental education materials, including 
curriculum guides, books, games, field equipment, and' current journals 
and publications, was established. Murray State provides the actual 
center space and a graduate student to catalogue and develop indices. 
Initial holdings to'ere secured through a matching contribution from TVA 
and WREEC. In subsequent yearsi, Murray State has continued to provide 
a graduate atitdent and the WKEEC has provided funds for expansion of 
the resourcf* materials, Regional teachers, unlverslry faculty, and 
students have major access to the materials. Frequently, state and 
federal agmci^a use the resources for their program "needs* , 

The localized teacher-awareness objective Is met through the unique 
utilization of an environmental van. TVA lodns the envlronmerttal van 
to the coordinator of tkEEC. Murray State contributes a graduate 
assistant to operate and serve ehe ^r^glonal teachers with the traveling 




collection o£ tesourcie mate.rials , publlccttiohs, and aides, ., WKEEC 
provides funds for additional materials and aids as reconimended by 
th<e Steering Conunlttee, The environmental van operator, a graduate 
student, is selected from the environmental education sttldent a' at 
Murray State and iS' required to have at least two years £<piacMng 
experience. " - ■ . ' ' 

~lEnvi;ronmental study areas "vitW 

encompass a broad range of sites. Wilderness areas t such, as i^hose 
"existing in TVA's Land Bjktween The Lakes, Kentucky and Tennessee state 
parks', university-owned sites, and national parks, wer^ Identified, 

^ Local sites were also identified throughout the region » and Include 
numerous cultural and historical areas. On the individual school 
campuses , efforts have been made to encourage' school site -devi^lopment 
for use in environmental edj^i^cation pi^ogramS, All participating 
systems in WKEEC have a minimum of one developed school site. 

Environmental education workshops, both curriculum-focused and 
activity-focused, iiave been Implemented. Teacher exposure to the 
Computer Based Resource Units and OBIS mat;erlals provides currlcular 
environmental education opportunities. Activity workshops, such as 
those sponsored by the American Forest Institute's Prolect Lieamlnij; ' 
Tree and the U.S, Forest Service's Investigating Tour Environment , 
have also been provided. Several reglonal«<»speciflc workshops have 
been provided on topics such as "Environmental Education Activities 
for the Classroom" and "Energy Concepts for- En vironmental Educati on . " 
A thlrd^ graduate a fronTMurraynstate was added this yeaT to 

coordinate these workshops. ' 

As the four priority objectives were Implemented, the interdependent 
relationship between WKEEC and Murray State became obvious. The , 
formalization of this relationship was to emerge in the form of the 
' Murray State Center -for Environmental Education. . The Center for 
Environmental Education adopted the primary objectives of WKEEC and 
described them In a general term as regional .service. Such regional 
service maintains the original Board of Directors and Steering 
Committee and is supported .in part by the I7KEEC annual, funding."^ The 
Center, howevet, expahded its overall role in environmental education 
. and in addition to the> regional seirvlce function identified three new 
functions J 

1. Preservlce teaoher education. 

2. Progjrara development. ' * • ^ 

3. Research, 

Exposure of all teacher candidates, prr^.or to actual employment as 
teachers, to techniques of environmental education is the major pre- 
service objective. Such exposure may well include experiences iti 
utilisation of the Center^s resources and residential experiences 
at Land Between The Lakes. 



Program development has been greatly Enhanced by tl]ke Center's ability 
to)wfrlte grants and ptoposals for the ^TKEEC region. Among the. most 
successful results has been the project, Environmental Approaches to 
Special Education * This project was made possible throifgh monies 
solicited through the U.S.. Office of Education and provided for a 
national demonstration of this approach on the Murray State campus, 
^mother-successful program demonstration has been the Ametlcan Forest 
Institute's Prolect L^aminn Tree . The AFI &nd the Kentucky Depart- 
ment of Education identified the Center for Environmental Education as 
the principal facilitator for teacher tr^^lntng in this program for, the 
Istate of Kentucky. Similarly, the Center functioned as the facilitator 
of the organizational meeting of the^ Southern Regional Environmental 
Education Council which comprises 13 southern states. This organiza- 
tional meeting, sponsored by AFI, TVA, and Murray State's Center for „ 
Environmental Education,^ resulted in a formal agreement among these 
states in relation to environmental education, . ' 

The research role of the Center is that of a broker between the' Univer- 
sity and other groups needing research in environmental education. 
Testing of materiials, design of instrumentation, and overall evaluation 
of environmental education, programs and produces are major research- 
related tasks. Evaluation of the applicability of a computerized energy 
isimulator and a twd-year study \of the interpretive efforts at TVA's Land 
'Between The Lakes are current research tasks. 

Jlie-expansionJof-the- environmental educatioa-effort in west Kentucky 
from a fragmented school system level, to an organized consortium, to - 
a cooperative Center for Environmental Education, has been a process 
of evolution based on the real n^eds of the west Kentucky region. The 
services to the publiii schools, as well as the expanded benefits to 
Murray State University, are providing a model for othef similar develop- 
ments throughout the southeast. The success of this effort, and the 
-prospects for its continuation, are attributable to the cooperation 
between the University and public -school participants and. their ability 
to present a unified approach to environmental education in west Kentu(iky, 
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LOCAL WATERSHED PROBLEM STUDIES — A CURRICIJlUM 

DEVELOPMENT PROGRAM 

■'• '' ' ' ■ 1 ■ 

Wesley F. Halverson 



Local Watershed Problem Studies (IJWPS) is ati environmental education . 
curriculum development program in Wisconsin that employs an intensive 
teacherr-centey approach. Participating K-12 teachers receive exten- 
sij^e environmental traintttg, design study units » pilot-teach their 
unlt^, an4 disseminate the completed curricula to other teachers. 

Program staff train the teachers, edit their study units, evaluate \ 
student performance during pllot'^teachlng, and produce curricula guides 
containing, learning activities frpm the moat effective study tinlts,^ 
Case "studies are written by schoo^l students who dp community, projects 
on water quality problems. Exemplary ca$e studies are printed in the 
curriculum guides. Dissemination occurs at teacher lt\-servlc,e work- 
shops conducted by the trained teachers, LWPS staff jublicize the 
In-service workshops- and :pordlnate scheduling; 

program funding comes from two sources: U.S. Envltonmental Protection 
Agency (EPA), and ; the Elementary and Secondary Education Act, Title IV^-C 
which is administered by the Wisconsin Department of Public Instruction 
-and~eoxjTrerative~1Educatlonal ServlTne Agency l6 (CESA 16). 

the program has brought about -new cooperation between members of' a 
large school district consortium (70,000 students), staff of^ resource 
planning and management (agencies, local members of lake districts, 
county and city governments, non-government organizations , and private 
industry. Future plans call for expansion to 'three more Wisconsin 
watersheds, new concept planning conferences, changing curriculum 
development emphasis from control of eutrophicatlpn to control o'f 
basic and hazardous substances and environmental health. 



The Water Quality Problem 

«■ 

When Congress amended the Federal Water Pollution Act in 1972 (PL 92- 
500), state and local agencies began planning wafer quality improvement 
programs which redirect abatement' efforts against the sources of pollu- 
tion rather than against the effects of pollution. Congress reaffirmed 
most of its 1972 commitment against pollution of the nation's rivers 
and lakes when it adopted the Clean Water Act of 1977 (PL 95-217). The 
federal government still expects water quality improvement by July 1, 
1983 that will allow fish, shellfish, and wildlife propogation and 
encourage human recreation on and ip navigable surface waters. Another 
and more ambitious goal Is to eliminate any discharge of polli'itants 
into the nation's navigable waters by 1985, 



^Washington County Project, University of Wisconsin - Water Resources 
Center, 1975 Willow Drive, Madl^n, W^^53706. 
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The EPA estiinates that only 50^ percent o1 all water pollution comes 
from point sources (industrial and municipal discharges), and the vv. 
other h^lf comes in surface water runoff from farms, city streets, 'V' 
strip mines, construction activities, or from ais^pollution jEallout. ^ « 
Called nonpoint sources i their diffuse nature o^en requires special- 
ized control technology and local land usle laws that enforce better 
management-practices^ — The-4iational^ water -quality goals are^not « ' 
likely to Ixe met without subs ta^^ of nonpp^nt sourfies of 

pollution. " . 

Water pollution abatement principles underlying the Clean Water Act 
become comprehensible and rational after public awareness and learn- 
ing develop around the . environmental concepts supporting the principles. 
The public will know why city stree^8> need sweeping more often and more 
efficiently, requiring parking resu^ictions and expensive vacuum 
sweepers, after they learn that storm sewers carry largte quantities ^ 
of sediment, nutrients, and toxic- substances into nearby vater bodies. 

Adequate public action will not occur if motivated solely by awareness 
and knowledge. Clean water must have some personal value and indi- 
vidual,? must accept their sh^re of the pollution abatement costs and 
willingly relinquish some individual rights in favor of public benefit. 
Within the affective domain, public learning requires crystallisJition 
of human attitudes which are predicated on social ethids and morality. 
An emotional appeal for action against water pollution can help phange 
-pub li e at t it u des^ if— coupled- vi-t-h-4:-at'ional izat ion based on cognit ive_^ , 
understanding. One is wasted without the other,. 

Other national issues have social, cultural, and economic impliciatipns 
which could compete with water pollution abatement. Energy and foo.d 
production are two 'notable examples. The nation needs energy, but the 
unavoidable extraction and conversion activit;ies have high water 
pollution potentials. The world needs more food, but cropping marginal 
land and using heavy chemical application could reduce water quall^ty. 
The issues are also interdependent because both food and energy pro- 
duction need high w^ter quality. 

Environmental management decisions have entered the legislative process' 
where tradeoffs are made between natural resources by i)Olitical repre- 
sentatives of the people. Some decisions go to the puli'lic directly> 
most often at the local level. An environmentally educated public 
would make better tradeoff decisions than a public unaware of the 
potential 'ramifications of their decisions. . - \^ 

I . 4 ■ 

I 

The LWPS tfrogram . . . 

; ■ • 

Natural resource management is an important government responsibility 
and individual citizens share that responsibility. Schools can con- 
tribute to better public partlcipa'tion by helping young people prepare 
themselves for the decision-making process. The LWPS program has two • 
goals to facilitate student learning: 1) to assist teache'rs who provide 
educational experiences that cause school-age eltizens to acquire 
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knowledge, skills and attitudes that enable them to participants In 

rational environmental management decisions relevant to land use 
, activities t^at affect water quality (Figure 1); and 2) to develop 

student concern for community resources ^nd expand their knowledge 
^of local water quality issues by increasing' their participation in 

community probleai solving (Figure 2). 

The EPA has sponsored extensive water quality planning programs across 
the nation and extensive research projects that further describe 
regional water quality problems and potential solutions. The LWPS 
program began under an EPA-funded research project at the University 
.of. Wisconsin-Water Resources Center, t^e Washinfjtoh County Project," 

' » ^ * 

The Washington County Project is atv interdisciplinary study and demon- 
stration of effective methods for controlling water pollution from 
dispersed^ runoff sources. The LWPS program comes under the information 
and education program objectives printed in Work Plan No, 905/9.'*77*-b01 
And Section 108 of PL 92o^00, The purpose is to modify citizen atti- 
tudes and behavior on a long-<term b4sis so that erosion control can be 
increased substahtially and sediment pollution loads to surface waters 
reduced. 

A teacher and school administration' constituency wasv identified in 
Washington County and the LWPS program was planned with them., A 
consortium of six public and six private school districts was formed, 
and a planning grant proposal was generated' and submitted to the 
Wisconsin Department of Public' Instruction for support from the Federal 
Elementary and Secondary Education Act Title IV-C, The grant was 
'approved and, midway through year one, a second proposal was submitted 
and' the consortium grew to 23 school districts and expanded into the 
adjacent county. The Waukesha County schools bracket the western 
suburbs of Milwaukee, where the population density Is^ much higher 
than the semi- rural Washington County area north of Milwaukee. 

CESA 16 acts as the administrative agent of the Title IV-C funds and 
school district administrators decide consortium membership. A steer- 
ing committee was appointed by the district administrators and' setyes 
the program policy, decision-making role. CESA 16 hires the parti- 
cipating teachers, a local program director, and a part-time writer/ 
editor. The teachers are not paid during training, but earn a salary 
when writing their teaching units and giving in-service programs to 
other teachers. 



What Has Been Learned About the Program 

The LWPS program is two years old and still developing. .Some program 
elements require more time to develop that anticipated. The elemen- 
tary teachers generally wrote more complete units than the secondary 
teachers. Consequently, the socoftdary units demand more staff time 
ioY revisions and additions. The curriculum guides need more inter- 
disciplinary units (teachers cooperating to teach the same students) 




Fifus« t local Waterthtd Psfob:<j» Studim; School CugriculuP Davlopment Modtl 



1. TEACHBI TRAIMIHC WORKSHOP 

•BFA offtrs « vttk-long worJuhop to pifovlde lofomAtion about: 
t^tnd usa tfftcta on w^ctr qualicys 
l^ollticaXi acoQomilc \i aoclal eacCor8» that aff«cc 

raaourcot dftclfllon<*uflkiatS 
Local Watarahad characcdriatica; 

••Teachara davalop a working rclacionahlp with EPA cachnical 
ataff 



6. CurTiculUn Dliscttlnatlon Btvond CESA 16 

••Validation b/VlacoAaln Dapartmant of Public Inatrucclon 
will, provlda Elaoantary and Sacondary Education Ace Tlcla 
IV*C funda to achool dl^tricta In othar WlaconalA vatar* 
ahada for adapting local Watarahad Problem Studlaa cur« 
rlcula vodal to naat local naada 

-Stibaaquant validation by tJ.S. offica of Education vlll 
anabia icbool diatrlcta outaida of Wlacooaln to adapt 
thia curricula nodal 



5. Curriculuo Diaacninatton to CESA 16 Taachara 

-Taachara racruitad ^rtm 'mit %rclta?a to form cnrriculua 
dlffualon tema 

•^urricotluD iJi?fu9lo» tea© t<ifich«r8 attand 2 1/2 day work- 
•hop to l«atm tiraaantitloQ tcchalque^ aod plan inaarvlca 
aganda 

-Projact iiAff asaisc In scheduling and coordination 

of liDtsarvlca vcrkshopa 

-Currituluffl dlffualon taama provlda Inaarvlca workahopa 
m CUh 16 achoola 



2. UHIt WKIYXNC 

•<»Cognitlva atructura. of vatar raaourca concapta davalopad 
by projact ataff add raaourca axparta . ^ 

-Each taachar vortea vith ptojact ataff to daaign unit 
objactivaa ralatlng to concapta 

-Each taachar vrttaa activitlaa that naat tha naada of thait 
atudanta.. (projaet ataff aaalatanca givan aa naadad) 

-Unit approvad by project litaff 

-Unit avaiuatioo by conaultanta 

-Unit rivlal^on by taachar-author 

-Taachar racaivaa i'alary for forty houra of currict4uB^ . 
davalopaant tiaa 

-PtK-and poat-taat davalopad by projact ataff 



I 



J. . UWIT TEACHING 

-Unit la taught by the author aa part of hia/har ragular 
daaa load 

«■ 

-Studanta ara pra- and poat-taatad for cognitlva 
undaratandittg and attituda cbangaa 

-Projact ataff avaluata atudant taat data 

-Taachara ravlaa unit par eaaching axparianca and data 
avaluation 



4. Curylculua Publicatlon-Prolact Staff 
-Unica compllad and adltad 
-Graphic ill{iatrationa davalopad aa naadad 
-Daaign and layout 
-Draft approvad by taachara 
-Curriculua printad In quantity 



*We« Halvarccm^ Washington County Projact. Unlverclty of VHaccnaln, U&tkr R«»ourcte C«nt«r 
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figurt 2. locil W<it<rfhtd yrobliBi Studita; 8tu4€Ot Cowwrnity Frojiat 



I. TtACHga TItAtWIWC WOMCSHPI 

' ^ttachtrt vho ttltct tht cowitity pvoJtct>«a4il w^tlvt •p«tl«UM4 

-Thiy"ltini hon to Uad acudiftCt "fr» bthlod**i . i 

•Cooctcc conuoity raaourca axparu and Ittni •bout pouociti vtctr 
quill cy itiuit; 

^Idtnttty conaunlty itiforatcioii tourcif * , . 



2, coMHuwm nt^tcT stitctxm 

-Scudcocx turvty comunlty viittr rfttourcftj and mUcC • vattr quality 
taauat • 

«Thair taaeli6r tvaluacaa tha propoecd isaua fdr appropvUt* laanlAt 
objactlvaa; ^' 
. ^Aftar approval acudaoca and caachar raaaarcb tha local iaaua ana 
propoaa a coanunity projactyplaa* 



^ ■■■ • V 

«Ev«luacioo taalk MKbata ara' &ha Vuildloi principal'* a natural 

raaourcaa agant^ and ona parant of a participating atudant} 
-Evaluation critaria ara davalopad by tha tVPS atafx; ^ 
•Aftar plan approval atudanta conduct tha cooaunity project; 
•LWPS ataff ancouraga Mdia covataga ot tha projact* 



4, (^OMMUHm yROJECT REPORT 

«8tudanta tfrita a caaa atudy ot thpif projact; 
*Co«unity aducatipn rtaulta ara iocbidad; 

^Tba caaa atudy^ 4a aubaittad to LVPS atjaff tot critlqua and awarda 
coapatition# 



5. CASE kWDY PUBLICATXOM 

«*Outaida conaultanta avaluata tha caaa atudiaa and rac 
projacta to anvironaaotal auarda prograaa; > 
^Exaaplary caaa atudiaa ara' prloKad in tha LUPS eucriculua guidaa 



\ 



lod axaaplary 



•Wta Halvetaon, Waahiogtoo County Project, Univaralty of WUconain, Watar Raaourcaa Cantar 
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and unlts^ written tot* high school subjects out8t(,(le the traditional 
science ,<and social studies fields* Tedchera«i>are reluctant to .under- 
take a coflimunlty project (under goal two) until they have taught a 
unit on the subject. Teachers usually want more training and pre- , 
paratlon time before they start writing a unit. Program improve- 
ment would involve more intensive teacher training and consist of 
si^ sequential steps t 

A fall seminar (Uriiverslty taught and for graduate credit) 
on important environmental issues from the local » state 
and federal perspective; 

A sprihg seminar on proven arid innovative teaching methods 
for environmental education and how to write good teaching, 
units and establish the inquiry method of environmental 
studies; 

Concept pl^anning conferehces«-invite participation from 
both the public aixd private sectors of society; « 

Summer workshop-«int:ensive training on the concepts 
developed at the conferences; 

Writing and pilot-teaching the units; 

LWPS curriculum dissemination activities at the local, state 
and regional levels, ' ^ 




1. 

2. 

3. 

A. 

5. 
6. 



INTERDISCIPLINARY ENVIRONMENTAL STUDIECl PROGRAMS AT A 

SMALL LIBERAL ARTS COLLEGE 

Samuel Harrlaon^ 



Frost am Evolution . ' ' . 

When Allegheny College established th€ Aquatic Environments (AE). majpr 
in 1971, our initial goal was to prepare students for jobs Immediately 
upon'gtaduation« Vie soon learned; however » that a strictly '^terminal 
degree*' orientation was Impractical because many employers preferred ^ 
masters degree and' many of our students were graduate degree oriented. 
As k result, we broadened our^^ scope so' that those who wished to could 

go on to graduate study. ' 

<• ' * 

In response to student interest,, a second program evolved which had a 
greater social science emphasis. This program. Environmental'' Resource 
Management (ERM) , enabled students preparing for graduate ^brk in, land** 
use planning, environmental law, public resource administration, etc,, 
to obtain a good environmental science program to support tfieir social'^ 
science skills. " 



Enrollment 

Enrollment in the programs exceeded our expectations (Figure 1), 
Despite concern that we would steal majors from established science 
programs, enrollment in many biology and geology courses has actually 
Increased due to the influx of environment: al science majors. 

Entering students can be subdivided into four categiories: (1) park 
naturalists, environmental Interpreters, environmental educators, (2) 
scientists who want to work on envlronnjental problems,. (3) environment 
talists who feel compelled tp tify to improve things, and (4) journalists 
who want to become "interpreters'* of science for the public, 

* ^ • 

To develop an intetdisclplinary problem^sclvlng approach, both natural 

science and social science courses are Included in our curriculum. We 
offer team taught freshman-, sophomore-, and junior-level .environmental 
courses. Also, our majors are exposed to a variety of approaches and 
cur^icular backgrounds throughout their programs. For Instance, In a 
hydrogeology course, AE and ERM majors are working side by side with 
geologists; in ecology they must share a nlch^ with biologists; in an 
economics seminar they work in teams of students from several different 
departments. This is important. Had we created a complete suite of 
neM courses exclusively for our majors, they would have been ^sheltered 
from this constant exposure to different approaches and ways of think- 
ing. Perhaps there is something to be said for having ^.o work with 
limited institutional resources I 
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YEAR 



Figure 1. — Number of students enrolled in environmental science majors 
at Allegheny College. Jump in enrollment . after 1975 Is due 
In part to the addition of ^ the environmental resource"" 
management major (ERM) to the aquatic environments (AE) 
program begun in 1972. 



Another of our goals is that of trying to overcome the attitude exemp'li- 
fiod by many practicing professionals that professional stature is 
eroded by working with local people on local probleris. We encourage 

•' students to become imrolved in often unglamorous, local problems, and 
particularly we impress upon them the importance of communicating their 
knowledge to the general public. We reinforce this by requiring them 

' to write technical papers for a \ay audience. 

We also emphasize improving the f»*-.udents' ability to communicate. 
Courses in writing are recommended,' and in many cases, required. Even 
some of the lab science courses require term papers. Each student 
makes several seminar presentations and all students must write a 
. senior resear,ch proje'ct. 

Another goal is to provide students with a solid foundation in the basic 
sciences. It comes as a shock to many students to learn that environ- 
mental science is not a soft path through the sciences. It is still 
necessary to acquire basic skills in the "old" sciences, e.g., chemistry, 
math, and, in many cases, statistics and physics, in order to become one 
of the "new"" scientists. 
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Although currlcular' breadth is desirable, if . not necessary^ many grad*- 
uate programs require depth in a tradi4^ional discipline, If ther<& is a 
weak spot in environmental programs^ this is it. Lots of bic^adth but no 
depth, 

V 

Our solution to this problem is to advise each student to complete a minor 
in conjunction with the interdisciplinary majorat The minor, combined with 
the courses is thfese disciplines already rcftiuired in their "^maj or, brings . 
them close to a traditional major in addition to their environmental 
science major. For the AE students, the minor, and the basic chemistry, 
calculus, and physics courses, make them acceptable to traditional grad- 
uate programs. We seem to be close to meeting the goals of breadth and 
depth. , \ ^ 
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Curriculum ; ^ v . 

^ t ■ , • ■ . 

Both the A£ and ERM majors work from a core of natural science, social 
science, and interdisciplinary environmental science requirements (Table 
l)i Students intending to become scientists (AE majors) will add 
advanced courses in biology (limnology, stream ecology), physics, and 
calculus plus a minor in the area^ of science tfiost closely aligned with 
their professional goals. Those wishing to use science in dealing with 
social problems (ERM majors) build on the core foundation with advanced 
economics and political science courses, computer programming, and a 
minors^in the social sciences or journalism. 

About one-fourth of our majors complete an internship with local busi-* 
nesses or government and public agendies (e.g., county planning 
commission, regional environmental learning center^ groundwater 
consulting firm, state environmental regulatory agencyX.* These exper- 
iences not only provide exposure to potential careers and strengthening 
of job skills, but they also serve to emphasizje the interdisciplina.ry 
and non-simplistic nature of envir^Dnmental prpblems. 

Special emphasis is placed on field experience. In four of the required 
courses, more than half the labs consist of field work. In addition, 
most senior research projects include field work. 

By far the most challenging part of each undergraduate's academic career 
is his/her senior research project. Students spend slic to twelve months 
conducting independent research in their particular areas of interest. 
Each project entails problem design, sampling, collection and analysis 
'of data, and preparation of a written thesis/ This serves as a capstone 
to each student's undergraduate program. Examples of projects' include i 

-Impact of a flood control dam oh the water quality of a trout 
stream; 

•-Land use analysis of East Mead Township f 
-Water quality near the Meadvllle landfill; 
•-Forest Management plan for Bousson woods. 
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Table I, Curricula for Environmental Science programs at 

Allegheny College ' 



Aquatic; Environments 



Environmental Resource Management 
Core Requlrfcm'ents ' 



Natural Science ' 

-Introductory Biology 

-Physical Geology ^ 

rrGeneral Ecology 

-peiggjorpliology 

-lljfdroltpogy 

-Chemistry 
Social Science 

« 

-Microeconomics 

-American National Government 

and Politics ' 
-^Entergovernmental Relations 

in the U,S. 
-Public Finance ' 
-Statistics 
Interdisciplinary 

-Introduction to Environmental 

Science 

-Junior Seminar in Environmental 
Science. 



*Diff erential and Integiral Calculus 
-Either Limnology or Stream Ecology 
-Collcgd Physics 
^Senior Research Project 



-Introduction to Computer Science 
-One of the following:. / 

Public Service Program Management 
.and Evaluatiott techniques 

or Economics of Publicly Provided 
Goods and Services 
-One of the following: 

Population Dynamics, 

Environmental Psychology, 

Public Administration, 

Urban Government and Politics, 

or Environmental Law 
'^Senior Research Project 
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■ Pyobletna and Weakneaseo 

Due t6 th« United resources of a small Institutipn, our program hai^ no 
departmental status » no rooms* no staff of Its own > and very little 
equipment * We depenid on other departments to share their facilities . 
and staff. Thus far, sharing space" and equipment ha^ been no problem* 
These departments realize that o^r added use bolsters justification for 
6<^uipment and ' faculty , The necessity of sharing with other departments 
also goes a long way toward fostering an interdisciplinary environment* 

Staffing is the biggest problem^ All faculty involved in the environ- 
mental program "'belong" to other departments. Our needs have necessi»» 
tated adding one^ position each to biology and geology* - persons hired 
to fill these slots had to meet the expectations of both the "home** 
dfipartment and the environmental science group, tintenured faculty 
members sometimes find these positions someyhat awkward, because on the 
one hand they were hired to work in the environmental program yet t^,6y 
are evaluated and recommended for tenure and prpniiotlon latgeXf hy th^it 
"home" department. For instance, should a yonng ecologlst continue to 
pursue a narrow research Interest devefoped in graduate school in order 
to produce the type of research his/her home department expects of 
person who aspires to gain/^nure, or should he/she diversify in mspon^e 
to the much broader, of ten ^inter disciplinary, "research Interests of th^s 
environmental science students with whom he is working? In an extvi^mtiji 
Instance, a willing faculty member may be discouraged from particlpatlnit; 
in the program at all simply be<:ause his/her department feels he/i!»he 
should^ tend the fibme fifes.. A partial 'solution we*ve adopted Is to 
have the faculty member serving' as director of the environmental science 
program participate In annual evaluations of all faculty partlcip«nt». 

Another problem with this type of program is that it is like a toddler 
that never grows up. Who Is to say what company X 6r graduate depAtt"* 
ment Y expects of our graduates? What will the curriculum- be like in 
five years With rapid changes in the energy field? How, can the dell" 
cate ratio of breadth and depth be kept in balance? A high, sustained 
energy- level is required. 
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Figure 2.— Thirty-,slx percent of the Allegheny environmental science 
graduates are presently enrolled in graduate school. Of 
the 41 percent now employed as professionals In the environ- 
mental field, 26 percent have only a B,S. degree. Twenty- 
three percent are either employed as professionals in a 
field unrelated to the enyironment or are holding temporary 
non-professional jobs while seeking positions telated to 
their major; . 



Prog ram Strengths 

Many students are attracted to the program's interdisciplinary curric- 
uiura. Some students chose our program because they want to study more 
than one science. Also, students undecided on whether to major in 
'-biology, geology, or environmental science can carefully structure a 
program which will enable them to explore all of these areas before 
selecting a ♦najbr, . . 

Another plus from the student perspective is that our program enables 
them to pursue -a wide array of career options, After deciding on their 
minor and senior research project in their junior year, they can, pursue 
options as diverse as environmental law, resource management, or aquatic 
..entoraology. We pride ourselves In this individual "tuning" of the prO" 
graro for each student. 
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TABLE 2 

^ Gta4iute, School* and PrograTua in Khlch Allegheny Environmental 

Science >!aJot$ Have Enrolled 



Grad School Attended 



Graduate Program 
or Department 



Univeraity o£ Florida 
University of Michigan 
University of Cincinnati 



Environmental Engineering Sciencca 

Water Keaourcea 

Geology 



Montana State 



Hershey Medical School^ 



Geology 



Biochemiatry 



Pcnn State 

University of Michigan. 

University of Oregon 

University of Pennsylvania 
University of Michigan 
Virginia Polytechnic Institute Biology 

Unlveraity of Arizona ' Biology 



Environmental Pollution Control 
(jihrough Dept. of Civil Engineering 

Water Resource Science 
Environmental Science 

Entomology 

Environmental Planning 
Toxicology 



SUNY College Environmental 
Sciences and Forestry 

University of Florida 

University of Idaho 

University of Ita^ne-Orono 
University of Pittsburgh 

Brown University 

University of Buffalo 

University of Idaho 

University of Virginia 

Duke 

Un^ 'etsity of Michigan 
Duke 



Resource Management 

Environmental Engineering 

Hydrogeology 

Resource Utilization 
Graduate School of Business 

Environmental Engineering 

Environmental Science 

Biology 

Environmental Planning 
Eavironmental Resource Management 
Forestry 

Environmental. Resource Management 



Allegheny Major (minor) 

Aquatic Envitonments ' 

Aquatic Environments 

Aquatic Environments 
(English) 



Aquatic Environments 
(Biology) (Geology) - 



Geology 

Aquatic Environments 
and Biology 

Aquatic Environments 
(Biology) 

Geology 

Aquatic Envirorments 

Aquatic Environments 

(Bloloty) 
Aquatic Environments and 

Biology (Chemistry and 

Geology) 

Aquatic Environments' 
(Biology) 

Aquatic Environments 

(Biology) 
Aquatic Environments 

(Geology) 
Aquatic Environments 

Aquatic Environments 
snd Economics 

Aquatic^ Environments ' 
(Chemistry) 

Environmental Resource 
Management (Biology) 

Aquatic Environments 
(Biology) 

Environmental Resource 
Management (Geology) 

Environmental Re.^ourc^ 
Management 

Environmental Renource 
Management < 

Aquatic Environments 
(Biolopty) 
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The perceived strengths of a program like ours from the persiTectlve of 
the college are manyt We provide another option for the high pero,entage 
of Incoming freshmen Intending to major. In the sciences* Our programs 
attract 15 to 25 students per year to the college'. We are a low-expense 
program because most of our staff f equipment » and facilities &ie shared 
with other departments. Those courses that have been instituted largely 
because of our programs provide elect Ives for advanced students In other 
majors* v 

Finally, the college may look upon us with some favor because we are 
Interdisciplinary, inhere is a lot of talk on our caajpus about the need 
to integrate the pieces of the liberal arts education via some type of 
interdisciplinary approach. We have a head start. 



The Bottom Line — Does the Program Wor k? 

Sixty percent of our 70-plus graduates have pursued graduate work In 
areas related to their major (Figure 2), This should dispel fears that 
students with interdisciplinary backgrounds cannot enter graduate pro- 
grams. In order to help graduate schools assess the ability of our 
graduates, we send a version of Table 2 with each letter of recommenda-* 
tlon. 

A high percentage of our graduates (about on^-third) have obtained pro- 
fessional jobs in the environmental field with their bachelors degrees, 
We adyiie them rth^t they need to produce a good resume and spend up to 
six monthsi diligently seeking the job they want. After working for a 
couple of years, aomp return to school for masters degrees when they 
have focused on an a^rea, they wish to pursue. 



232 



240 



ERLC 



FORMING AND SUPPORTING CONSORTIA: A TV A APPROACH TO 

ENVIRONMENTAL EDUCATION 

' ' 1 
J Lynn Michael Hodges 



The National. Environmental Policy Act (PL 91-190) of 1969 provides a 
common charge to the federal sector ^Ith respect to environmental 
education : • 

Sec* 101. (a). The Congress. . .declares that it is the 
-continuing policy of the Federal Government, in coope?:a- 
tlon with state and local governments, and other concerned 
public and private organizations, to use all practical 
means and measures, including financial and technical 
assistance, in a manner calculated to foster and promote . 
the general welfare, to create and maintain conditions under 
which man and nature can exist in pr;oductive harmony, and 
fulfill the social, economic, and other iequirements of 
present and future generations of Americans. 

For the purpose of this paper, a consortium is an organization struc- 
ture that facilitates achievement of a common set of objectives .agreed 
upo^ by its participants, A consortium provides a formal recognition 
ofJlUjiS^ importance of specific programs, and is a useful structure for 
environmental education'. Programs generating from an environmental ' > 
education consortium have two specific audiences t the in-school 
population— the students; and the out-of-school population—the 
citizens in general. Participants in such consortia freiquently include 
institutions of higher education, public school systems, govemmfehtal 
and nongovernmental organizations, A consortium organization is 
particularly appropriate when examined in light of several points 
raised by the National Environmental Policy Act. Consider three 
points raised by NEPA.' v> 

First, "cooperation with state and loc^l governments" is significant 
because education ranks high among the states' rights issues. Coor- 
dination and cooperation with state and local governments is' a federal 
priority. State Departments of Education, local governments, and 
public school systems are the ultimate bases for identification of 
needs and priorities, and have the mandated responsibility for program 
implementation. - 

The second, "to' use all practical means and measures," dictates a ser- 
vice role which Is further specified by the phrase "including financial 
and technical assistance.'^ This gives authority to spend federal funds 
in support of environmelntal education programs • "Technical support" is 
subject^ to interpretation; however, staff assistance and consultiation, 
provision of materials, and provision of the agencies' lands and facili 
ties are typically considered "technical support," 



^Envlronmv^ntal/Energy Program, Division of Laiid and Forest Resources, 
Tennessee Valley Authority, Nbrris, TN 37828. 



The third deals, with the manner or Intent of such "jpractical measures." 
Specifically, "to create and maintain conditions under which man and 
nature can exist in productive harmony" implies that the "measures" ' 
should be directed at developing' a .continuing effort ,\ not one that , is 
short-lived or insignificant. As with most education, this leveL man- 
dates plahning and careful development of themes that are applicable 
to both current and future concerns. The environmental educatioYi 
program will, in this manner, be ntaintalned, \^ 

• - " ■ ■ ■ * \ 

These three points establish parameters that are of significance to • 
federal agencies working with environmental education,. The environ- 
mental, education consortia developed and supported by Tennessee Valley 
Authority (TVA) have be^n effective mechanisms for deallng\with the 
points raised. by the National Environmental Policy Act. "\ , 

The environmental education consortium provides the opportunity to work 
closely with the local suctor and provides a common ground for state 
and federal input. Ijt is a deliver system for federal resoWes. 
Financial' iind technical assistance can be directed at a sdngle organ- 
ization with assurance that the assistance will benefit the total 
participants in the consortium* Finally, by contributing to A.atvyxc-' 
ture that is ,alsq re^.nf orced by state and local suppprt a degree of 
longevity and continuity Is assured. The cooperative relatloni^hlp 
among the participants is the key to this longevity. Any progi^am 
totally built on federal support, finanoial or technical. Is subject 
to rapid dissolution when federal funds are reduced or withdrawn. The 
past two decades are filled with examples of how such federal input, 
without appropriate state or local support, has failed to create'^ pro~ 
grams that continue beyond the federal funding period. 

There are two key roles for the federal agency that wants to emplW 
■ consortia development as a strategy. First, in the initial develop- 
ment, the agency ran act as a catalyst to bring appropriate separker 
entities together. It can reinforce the position of a consortium by 
promotion with the State Department of .Education and other regulatlory 
or supportive organizations. It can also provide funds for the esjtab- 
llshraent of the consortium. The second role emerges after the 
consortium is formed. The consortium should be used as a delivery 
system, -Programs, materials-, and developmental projects should pr(5- 
vide a regular flow, of products through the system* to both the formal 
and nonformal audiences. 

These products should be directed at meeting the needs of the consor- 
tiunii participants and may well meet specific environmental education 
needs of the agency. The, role cif the agency, however, should remai.n 
supportive, not overly directive. For example, the agency, can proAdde 
financial inpMt for the support of a full-time coordinator for the 
consortium, for the purchase or development of environmental education 
materials, and for specialized training efforts* As the service pro- 
vided to the participants Is the final measure of the consortium, 
federal funds should contribute directly to that goal. The agency 
should not impose its own environmental bias on the participant, but 
rather provide a broad base of support for env^ironmental education! 
directed toward local needs and implemented by local participants,! 
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Three examples of consortium, development are visible in th^ efforts of 
the Tennessee Valley Authority's environmental edue*tlon program. In ^ 
1972^, TVA provided planning assistance to a l3»-county area in north- 
west Alabama, Funding was stibsequently pfovided to employ a full«-time 
coojrdinator for envlronmehtal education to serve the local schools in 
the area. The members of the Bear Creek Watershed Enviroiunental 
Education Cdnsortiura created.a funding formula whereby esich school 
system. would contribute annually to the overall budget of the consor- 
tium, This strong. base of local support hss been successful in 
working with 4.ocal governments, and state and federal agencies. 
As of 1979, this consortium has been self-supportive for six years. 

A second example Involves participants from higher education. The 
North Mississippi Environmental Education t^onsortlum consists of the 
University of Mississippi^ MlS8lissip|>i State Universiity, Itawamba 
Junior College^ and F'^rtheast Mississippi Junior College t The use and 
environmental significance of the Tennessee-^Tombigbee Waterway for 
environmental education is a major focus of the consortium. TVA is 
providing financial and technical assistance to thit consortium for 
employment of -a full-time coordinator, A university-^based Center ., 
for Environmental Education will function to provide teacher train- 
ing, regional service to public schools, special program development, 
and research in environmental education, C 

The third example merges the previous two approaches to formation of 
a consortium. The West Kentucky Environmental Education Consortium 
(WKEEC) is a combination of 'public schools and university. Early in 
its history, WKEEC was a consortium of public schools. As their pro- 
gram, developed, cooperation with Murray State University * increased. 
Eventually, the two merged, A Center for Environmental Education was 
formed at Murray State ^University , with the VJKEEC maintjilning its 
board of s^t^perintendents for direction. Although the university still 
provides academic training and program development, jointly the two 
have been able to provide higher quality and more diverse services, 
TVA has provided financial assistance ^or materials and employment of 
a full-time coordinator, and technical assistance for workshops and 
special /programs* The success of tTie Murray State/WKEEC program has 
prompted TVA to initiate similar assistance with other public schools 
and universities. The ultimate ijroduct will be a network of 17 such 
ceilters In the seven-state TVA rv^glon, 

Consortia provide unique opportunities for federal Input into environ- 
mental education. They provide delivery systems for technical and 
financial assistance while providing for local focus and management 
of programs. 
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INTERDISCIPLINARY ENVIItONMENTAt STWIES: AN AL^^ 
APPROACH FOR EDUCATING ELEMSm ARY tEACHElfe CANDIDATES 



Florence Krall and Ladd Holt^ 



This paper describes our attempts/to provide a "deep^' "curriculum for 
elementary education majors enrolled in science and social studies 
methods, and to analyse the effect*, oit' this educational experience 
upon the curriculum constructs of.the participants. The study w^s 
pafctetned after the work of Busais, Chittenden^ and Amai^el (1976), who 
adapted Kelly's theory of personal constructs (Bannistet and Fransella ^ 
1971) to analyze teachers' perceptions of curriduluro. » 

Bussis, et al e , emplby a linguistic metaphor to distinguish the differ^^ 
ence between a "surface" and "deep"j curriculum. Curriculum is like 
sentence structure. In the former case^ curricultim represents an 
organization and sequencing of "words/* i.e. , activities directed 
primarily at the^ a^uisition of prescribed ;and predetermined know*^ 
ledge and skills. ^ In the I'atter cas6, the curriculum carries .deep , " 
personal meaning for the student that goes beyond the surface atruc-;. 
"ture (Bussis 1976); It was our' assumption that /elementary teaoher 
candidates, as well as elementary students » c^rt.'^benef it from a "deep" 
curriculum with integrated, field-based studies that allow "access" 
to ./a multitude of possibilities for organizing and reorganizing indi-» 
vidual perspectives (Hawkins 1966)* 



Purposes and Investigations of Interdisciplinary' Studies 

Our Intent in Interdisciplinary Studies was to involve students in in- 
depth studies that would enhance personal understandings. Furthermore, 
we sought to place students in an active role^ forcing them to deter- 
mine processes and outcomes, negotiate and work with others * and* 
throughout, construct a personal interpretation of the curriculum. 
Our expectation was that after experiencing a curriculum designed to 
enhance personal meanings, studehts would theihselves view curriculum 
in more comprehensive terras. 

Common themes of the*' interrelatedness of life and the nature of coinmun- 
ities were used to plan a series of environmental experiences th?tt 
stressed basic ecological principles s temporal and spatial limiting 
factors, energy transformations, renewable and nonrenewable resources, 
the cyclic nature of natural systems (Daubenmire 1968). The ecologi- 
cal principles for natural communities were used as analogues for human 
communities in our discussions of human problems and social inter- 
relatedness. From the first day of class to the last, we encouraged, 
students to take active roles* Beginning with more structured inquiry 
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.activities, we increased student responsibility as they grew in confl- 
'dence. During the last activity, they determined totally the method 
of study and interpretation. The following key activities illustrate 
the focus on comprehensive priorities and th^e progression toward more 
personal determination, 

o 

Create A Scene ♦ As a beginning get-acquainted session, students were 
asked no create a rubbing or collage that expressed their relationship 
to the world from natural pigments or materials 'found on campus around 
the education building • 'As the students shared their feelings and 
ideas, we citified and reinforced their personal interpretations; 

Pond Community ♦ Students studied a small, eutrophlc pond, a rich eco- 
system with classical examples of recycling of resources, energy trans^- 
formations, and population dynamics/" Our basic equipment for 
investigating th^ pond was supplemented by student innovations • 
Students were asked to describe the pond in terms of its physical 
resources, producers, consumers, and decomposers, and to identify 
adaptations for life in the pond. Discussion centered on the meaning 
of adaptations, the differences between human and animal adaptations, 
;the difference between dependenpe and independence, the importance of 
diversity, the role of rtan in production and consumption* 

Waste and Values > The sanitary landfill was the site of a deductive 
investigation • Students were to deduce from data gathered on wastes 
the values held by the community. An afternoon was spent interviewing 
city employees about solid waste disposal; viewing garbage trucks roll 
in and out, caterpillars covering and moving wastes, thousands of 
gulls feeding; and taking notes on discarded items* and impressions. 
Classroom activities on values followed, First, a values continuum 
was created, starting with values deduced from observing the wastes 
o^f the community and arriving at opposite values , e,g,, dependent-- 
self-reliant '(Meux 1971), Second, students dealt with a moral dilemma 
encountered on the field trip when^a student killed an injured California 
gull, the state bird protected by law. The debate on this issue spilled 
over into world suffering and the moral obligation to relieve suffering. 
The latter ' activity , unplanned but highly beneficial because of its 
^'nearness" to the students, demonstrated the need to deal with rele- 
vant issues in the curriculum, 

•Community Consumption , Having dealt with the "wastes'* of the community, 
we next looked at consumption in the community. Students those four 
shopping centers and their contiguous neighborhoods in economically 
diverse sections of the city and conducted interviews to ascertain 
attitudes toward consumption. In discussions , students compared the 
economic stratification of the community with the stratification of 
organisms in the pond* 

Pond Succession . During the last class period, we returned to the pond 
to witness the biological succession that had occurred since our last 
visit and to hypothesize about the future development of the human 
community. 
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Evaluation of Student Learning 



Our Interest xvfts not In the students Meitming of facts or even con^ 
cepts, but In the degree to which they acquired a more comprehensive 
understanding of science and social studies curriculum* The measures 
used were more subjective than objective, Ittpre suggestive than def^ini- 
tive. 'Three methods of assessment were usedr, (1) curriculum con« 
structs, a pre- and post- Instrument to determine currlcular prloritle , 
(2) a self-evaluation of learning, and (3) growth toward goals, a self- 
report instrumenr* r 



Curriculum Constructs > 

A pre- and post-instrument adapted from the works of Bussls, et al*, ^ 
was used to Identify changes in students' understandings of currlculmn 
(Bussls 1976) • The instrument consisted of two written responses. 
First, students were asked to develop a scenario describing a typical 
day in their future classroom duriftg science and social studies t We 
requested that students be as specific as they could about the content 
being studied, the mate^rials being used, and the teaching method. 
Second, we asked students to provide a rationale for the lessons they 
had described; Responses to both questions were analyzed to code 
comprehensive-, middle-, or narrow-range curric;vlum priorities ♦ Narrow 
priorities focused upon the learning of specific facts and concepts, 
middle upon students learning to solve teacher- identified problems, 
and comprehensive on students becoming independent investigators using 
resources of the world to Increase their understanding. 

Each of the two Instructors coded the written responses Independently 
and then compared results. We had 75 percent agreement and 25 percent 
disagreement on the initial codinii. We then discussed 'phe eleven 
resources where disagreement existed and reached consensus on the pre- 
dominant priority. The number of coded priorities for the pre and post 
tests in each category are shown in Table 1, - 

TABLE 1 



Numbers of Coded Priorities on Pre and Post Tests 



1.. 


• Pre test 
N 


Podt test 
N 


Narrow '* 


2 


0 


bilddle-Range 


13 




Comprehensive 


-1 


11 


Totals 


20 


. 23 
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Substantial movetnent toward comprehensive priorities was shown i"^ from 
five students on the pretest to 17 on the posCtegt. The major change 
between pre- and post-test was from narrow rfnd middle-grange priorities 
on the pretest to middle«ralnge and comprehensive pr;|Lorities on the post- 
test. 

Growth, Toward Goals ; 

At the completion of the! course > students were asked to rate . themselves 
on changes they had experienced in terms of the broad aims of the 
course/ A sixteen-item Likert scale of l^to 5 was devised which asked 
students to rate the changes they had experienced either toward or » away 
from each goal. Students reported growth tox^yard the goals on all six- 
teen items. - Items in which the most movement x^as reported included the 
ability to act spontaneously or be free to express personal feelings or- 
ideas, the ability to comprehend interrelationships in the natural world |» 
the ability to see, the beauty\in the natural world, and the ability to 
be open and receptive to nqw things. 

Sel f-Evaluation of Learning 

One of the questions" on the final take-home test asked students to eval- 
uate their own learning in the course. While the responses must be 
understood in terms of the test context (that is, students may have 
felt compelled -to give p6sitive feedback to instructors), the themes 
th-at emerged are of interest. "^^'Nii 

The most consistent theme was thait of personal and social, knowledge ; 
that is, -becoming aware of personal and interpersonal values, roles, 
and perspectives* Closely related to this was increased motivation 
to sttidy natural and social phenomena in depth. Students viewed this 
as ]a new and personal realm opened to ihem. Several of the students 
repVrted a dramatic change' in their understanding and appreciation of 
the' beauty and complexity of the natural world, The pond became not 
just a pond but a community with interrelatedness and unity. Many 
commented on their new-found appreciation of the personal pleasure 
' * derived from direct encounters with the natural world. 



Conclusions 

The results provide support for the teaching of method courses for 
elementary teachers in science and social studies that focus upon 
students learning about the social and physical world as they study 
how to teach children. The students moved from seeing science and 
social studies taught as separate entities for the acquisition of 
skills and knowledge toward a view acknowledging the benefit from 
integrating diverse areas of learning. In terms of curricular under- 
standings, more emphasis was placed upon allowing students to develop 
and carry out their own purposes and grow in knowledge of self and 
others. 
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Jhe students in this study did not intlally understand how to study 
the environments in. which they lived, When they did begin to 
encounter the richness of the real world, they saw the task of help- 
ing children come to understand the world in & more comprehensive 
way. This case study suggests that serious attention nieeds to be 
given by environmental educators to tha study, of teaclier education. 
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THE INSTRUCTIONAL RESOtJRCES CEI ITERj A SYSTEMATIC METHOD 
TO DISSEMINATE ENVIRONMENTAL EDUCATION INFORMATION 



Bernard J* liukco 



Environmental education in the ^708 has been primarily concerned with 
assisting the general population to become more aware pr wn^ 
needs energy limitations/ pollution control ^problems , and the emerg-^ 
ing social dilemma of equitable allocation of resources. Environmental 
education in the '80s will demand a continuation qirthiQ awareness 
effort, This decade will also require environmental educators to 
.communicate more effectively by organizing programs to systematically 
provide informatioti to the cJitizenry to facilitate quality-of-ilf e 
choices and decisions, based on carefully assimilated data. Informa- 
tion disseminatibn, therefore, becomes increasingly more Important to 
the many publics that environmental education serves. 

Cooperation 'is required of all institutions with responsibility for 
gathering and transmitting information, especially education and train- 
ing organizations, government agencies, and environmentally- related 
Interest groups, A model program developed by the U,St Environmental 
Protection Agency (USEPA) to support the decision-making requirements 
of institutions which promote environmental' goals serves as a focus 
for this discussion, 

. USEPA* s programs are directed and influenced by prolific legislation 
mandated by Congress. Consistent with the many provisions of USEPA 
legislation, there is now and will continue to be a need for trained 
and qualified personnel in all areafe of pollution control, and an 
assurance that future personnel can deal with complex environmental 
problems. Qualified professionals and technicians are required for 
the many consulting firms, fotr federal, state and municipal agencies, 
and for academic communities involved with pollution control. 

To fulfill these educational and training requirements, USEPA has 
organized the National Training and Operational Technology Center 
(NTOTC), NTOTC has the responsibility for planning, developing, 
conducting, arij^. evaluating USEPA's water pollution control training 
and education program, As an instructional resource, its purpo^p is 
to help regions, states, local governments, and educational institu- 
tions to, become knowledgeable about USEPA* s goals, regulations, 
strategies, as well as the implications of USEPA programs which 
affect virtually everyone. 

Activities encompass three categories: (1) instruction; (2) course 
development;' and (3) information management, 

0 
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Instruction .. . 

NTOTC offe- sj a .variety of training courses In water quality control . 
Such coursi 3 are taught at many locations, but most are presented at / 
the Environmental kesearch Center In Cincinnati, Ohio. A current 
iproject will expand this effort to enable more environmental personnel 
to receive specialized instr'i^ction, .Area training centers will soon 
net as. satellites to the NTOTC program, offering similar courses and 
ins truct lonal support , Select unlvers^ltles with lJToa«i -potlutlon "con~- 
trol curricula will act as area ti^aining centers withl'tf a region. As .. 
a result, more pollution control personnel will have .access to needed 
speclaflized training. „ 

Since 1971, the NTOTC professional staff of chemists, biologists, and 
engineers has presented nearly 350 courses to more than 8000 students, 
Cou '"^.a are offered throughout the year, and are designed to help 
part:lcipants understand current pollution control techniques and 
procedures. As USEPA regulations and policies are implemented*, based 
in large part on USEPA research, courses are offered by NTOTC staff 
to upgrade knowledge and develop specific skills or procedures. 

Some courses are conducted at wastewater treatment plants, enabling 
USEPA to work directly with plant personnel-^ to Improve treatment plant 
effluent. Whl].e worl^ing on site at treatment plants t staff can diag- 
nose' and discuss particular problems and can provide Information on 
design and operation to many technicians within the local region. 

Courses currently are ofjfered in five general categories! wastewater 
treatment technology, treatment facility evaluation and Inspection, 
water quality surveillance and monitoring, water quality analysis, 
and drinking water quality monitor ing. 

Students attend courses from all states an,d from some foreign countries t 
The largest percentage represent federal, dtate, and municipal pollution 
control agencies. A relatively small number of college and university 
instructors attend these short cburses which are typically one week in 
lengfth. USEPA encourages more participation by the educational 
community, so that current skills and knowledge will be traxismitted 
to students to enable them to deal with pollut: :;p. control problems " 
as they er^ter environmental occupations. Cenauanity college and univer-" 
sity instructors may' attend courses free of charge by following pre- 
scribed application procedures. 

Cou rse De vel opmen t 

NTOTC is active In the field of course development. As new educational 
and training needs are identified, appropriate instructional packages 
are developed. Almost all such development is based on current research 
and agency regulations. Materials Include instructor guides, student 
manuals, and supporting audiovisual materials. If USEPA^s pollution 
control trainl,ng programs are to be successfully Implemented, college^ 
and university staff from various departments must cooperate and 




integrate these Instructional activities within their curriculums or 
students w^.li not be adequately prepared, either theoretically or 
practically. 



Information Management 

The goal of USEPA*s l^^formation management system is. to support, in a' 
"coraipfehensivean^^ ^ 
control education and training. A central location within the NTOTC 
facility is designed to provide a contact point and to coordinate 
assistance efforts and hag teen designated the Instructional Resources 
Center .'(IRC) . ' . 

As the education' and training community; has become more aware, of^ the 
types of programs operated by the IRC,, requests ;for information' have 
expanded dramatically, In , the past 12 months, about 1,200 letters 
and 400 telephone calls from a variety of sources have been received. 
Many requests for assistance from instructors, information specialists, 
municipal water and wastewater treatment plant trainers , and represent- 
tatives of goverhment and .business have been, received. 

Through the IRC, NTOTC maintains a central location to inventory, eval* 
uate<, catalogs, and disseminate instructional materials -ln the areas of 
water polluti-dn control, water supply, and pesticides. Composed of 
several different but interrelated activities, it acts as a primary 
communications link between tliSEPA and educators at all p6st-secondary 
levels. ^ . ' \ ■ . 

♦ . • * ■ 

The IRC Includes an audiovisual lending library housing AA slide/tape 
presentations, 50 films and 79 videotapes, all -available for free, 
short-term loan. At the present time, about 1,500 are loaned each 
year; the number of loans Increases with increasing awareness of this 
supportive activity. Most Subject areas available are water quality- 
oriented, ' 

Interei^ted persons are invited to Cincinnati to use IRC facilities for 
reviewing . tapes, slides, films, and other materials before deciding 
about purchas^es or curriculum development requirements. IRC staff 
assist visitors by determlniijg the most appropriate ways to use the 
Center's resources, or in determining educational and training program 
requirements and available resources. During th^ past year, universl*- 
ties and state and local governments have been assisted with curriculum 
design, course materials selection, and audiovisual support efforts. 

Instructional information is cataloged by the Instructional Resources 
Information System (IRIS), a reference system listing about 2500 avail- 
able water pollution control training materials. The citation for 
each item referenced includes title, author, Institutional source, 
descriptors, an abstract, and a clear statement of source from which 
the item may be obtained, IRIS is available In print, microfiche, and 
computer versions. Those with printed copies can search for specific 
Interests by using descriptor indexes, '^♦^e 1. mcational Resources 
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Inforroation Center (ERIC) Clearinghouse for Science, Mathematics and 
- EnvlronmentaX Education (SMEAC)' at The Ohio State University has been 
responsibliB tor preparing the current version* so that It is noiwi. 
compatible with other clearinghouse operatldns used routinely by 
educational Institutions* This cooiJerative effort offers,, some print 
reproduction services, as well as searches f or 'particuls^r types of 
Information, Instruction in use of the various IRIS futictions is. , 
provld^ad at a series of one-day workshops, conducted periodically 
throughput the United States, 

A recent innoviation is the capability to conduct computer searches. 
IRIS has been mounted by Bil^llographic Retrieval Services; InstitU' , 
tlons having remote terminal access to this service can leasily seat i 
the file ft>r Appropriate instructional materials. Computer tapes will 
also be reproduced f.ot those preferring to moiint their own systems. 

Another service resulting from cooperation with ERIC/SMEAC is the avail- 
filbility of the texts of many of the printed materials at the 700 ERIC 
microfiche collections located throughout the world where the documents 
may be reviewed free of charge « 

Another new activity that has proven successful is a workshop otie'nted 
toward college, university,, and community college instructors. The 
Water Quality Instructors' Workshop is held cooperatively with the 
University of Cincinnati each year. Approximately 30 individuals 
participate in becoming familiar with agency-developed' and sponsored 
resources ,v descriptions of ongoing programs, and specific instruc- 
tional techniques. Participants also provide feedback to USEPA to 
assist the Agency to determine instructional priorities. 

One of^our most successful efforts has been the production of the IRC * 
Bullet in > This information bulletin provides educators and trainers 
with descriptions of\model programs, current instructional materials 
available, educational strategies, and notices of forthcoming events. 
Jnstructors are encouraged to submit materials of articles ♦ - 0 

NTOTC is moving 1ft a j^ositlve direction toward mo effective communi- 
cations and dialog with the education and training community. Its 
future success depends on input and support from individuals, organiza^ 
tlons, agencies, and institutions which themselves have use of pollu- > 
tion control. materials foir instruction. Although this model can and 
will be refined, it cannot succeed unless educators and trainer;^ use 
the system to assist the Nation in reaching its pollution control 
goals. Regulation and et\forcement of regulations and standards become 
more effective With a trained workforce and a knowledgeable public, 

At the present time, more than 6000 individuals are on the mailing list 
to receive course schedules, the IRC Bulletin , and related Information, 
Those wishing to be added to this list: should send name and complete 
address to: Instructional Resources Center^ NTOTC, USEPA, Cincinnati 
OH 45268. 
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PROGRAMS AND SERVICES OF THE DIVISION OF INTERNATIONAL 
^ EDUCATION, <?FFICE OF EDUCATION, DEPARTMENT OF 
HEALTH, EDUCATION, AND WELFARE 

■ 1 * ' • . 

Pat Kern Mclntyre 



llie Division of InternationaX^^E^^^ uTSt Office of Education 

administers a wide variety of iJrograras ancj services to increase inter- 
national and global dimensions of American education through such 
activities as, training, institutional and curriculum develofttn^»nt^ 
reseajrch, dissemination, and exchanges* The emphasis itDi many programs 
is on foreign languages -and area studies of the non-western world. The 
'Division also adninisters programs to promote cuittjral understanding 
and a wide range of staff services in the international education field. 

The Dlvlislon of lA.tematlotkal Education (D.I.E«) Is respon.slble for 
expanding the Internatlofial and global dimensions of America's educa? 
tlon system and for promoting Araeirlcan citizens' dwareness of other 
cultures. D.I.E. 's ..p*'incipa*l activities, are briefly described below. • 

With a staff of approximately 70< persons and an annual program budget 
of about $20 million, most actlyltles of D.I/E. are carried out under 
one or moie of the following legislative aubftorltles: Title VI of the 
National Defense Education Act (NDEA) of 1958, as amended; the Mutual 
Educational and Cultural Exchange ,(Fulbrlght~Hays) Act of 1961$ and the 
Agricultural Trade and Development Assistance Act (P.L. 480). 

Details about each of D,I,E,*s activities may' be obtained from the 
appropriate offices indicated by letters in parenthesis after each 
prograni description (see Appendices A and B) • 

Within the United States 

Six programs for individuals and institutions ai?e conducted primarily 
within the United States, Of those listed below, the first five are 
authorized by NDEA,' Title VI, the last by the Fu lb right-Hays Act, < 

• The International Studies Centers program provides grants 
to higher education institutions, or consortia of such 
institutions, to establish and operate centers focusing 
on one world region, or on general world-wide topics. 
Those centers focusing on a single world area offer 
Instruction in two or more of that area's principal 
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in the ^^iveXopiaenji'.of «?qj«rtia«j , ■ tliat _paift;i,<A,ul'!ar:''vdti«2 m^\, 
Awards are a^yailabl© in mtv^^Vftj; t:^" c.i^tttep<« haV'i!.?},^ a 
coKbinafcion of gra<S'u«t« and ttft^eygjifatllDiate! Isistructio^p 

AS to t!io»© offering;., only w«4ergic'adw.at® tiraiaiwt*' (C) 

uAm imzk] ■ ■ 

The Ixitem&ttoml , j» r^^^^ ..$.i!?«tt.t » ..to.. ... 

tiom^, to eist«ib.Ush inettwctlonaX ^Jx/ogUiWDK? itt i?«:t(gi,ni<at"icttijl. 
8t«<ilies at the gtadvaate SAd ')jiwlfr5rgr^.,<3)u«.t« leve^,$> iPK'Ggram's 
must be global or .tmUtl-area in InsttU'CtlonaX coverage, ' ; 

Graduate International Studi^^i^ progr^mis- are d^«(lgned to 
QtrengthGtt' linkages anmg d^Bciplln^s att4 b«icwa6a \^'».riom 
inter'national. specialties awd profeis^iilojtt^dX sehoolij to fering; 
an international^ as veil, iii.^ inte'rdisciplinM7 atid/ot conapara^- 
tive^, f OCTS to ismxes^icj^r topics of £«rari»Mfcional cmtcem^ (C) 
13.435C 

Undergraduate Inter.nafcional Studies^ programs am dmigne^d to ^ 
dev«ilop th^. international md global di)fiie0^jions in the gj^nisral 
education program of Institutional* particularly in t'h© first 
two years of poBt*^B^cond&,ry Btndyt (C) ' 13*,435B 

The Foreign Language. «nd Srea Studies (FLAS) Fellowships pro- 
gram [formerly the National X)(htem^'fox'^i$n Lang\xage (WtL) 
Fellowships] offers acad^iwdc^-^jrear mMirdiS for gradu/*t^ ^tiidenti^ 
in iore^ign langtiage and are^ studies* e The grftnt?^ are fad^j to 
selected IhS* higher education institutions ^ Programs 'may be 
interdiQciplin&ry or Tnultidiscipllniiry (Including such field^s 
as anthropology^ econorciica^ giaography, history^^ linguistics^ 
literature philosophy^ oolltii^al scieftceji., socixDlcgy^ or oth^r 
profesf^lcnal studies) and must include study of the lmgua^^.(&) 
of the gciographlc aroa of »pticl<ili:^.ation/ (F) 13.434 

li\e Research program provides^ grants to institutions of higher 
education, organizations » and individuals .to support purveys 
and studiev«< to determine the need for incrciased or improved 
instruction in modern, foreign language area^ and inter*- 
national studies, or to develop more effective tnetbbd^ or 
specialised materials for such training, (R) 13,436 

The Citizen Educaition for Cultural Understanding program pro*^ 
vides funds to public and private agencies and organisations 
'to support locally designed educational programs that Increase 
the understanding of U#S* students about the cultures^ actions 
and policies of other nations* Such projects may provide for 
in^^service trait^ing for teachers and othe^r educational 
personnel, compi?.ation of CKisting infontiation and resourc«sf?j , 
and dissemination. (TF) 13.581 

The Foreign Curriculum Coi.s?ultant program brings experts from 
other countries to the United States for an academic year to 



assist selected American education Institutions in planning 
and developing their, curricula in foreign language and ^jarea 
studies. The kinds of institutions given jprlority in secur- 
ing the services of consultants are state departments of 
education, large school systems, smaller four-'year colleges 
with teather education programs , and groups of community., 
colleges. (OP)' 13.439 , - . " 

Abroad 

, ^ , ^ . • . • 

Five programs conducted prltna^rlly abroad provide opportunities for in^i 
viduals, groups ) institutions^ and non««pro£it educational organizations 
to conduct basiic and applied >esearchV ettgage in pre-service and in- 
service training, c\irriculum i^evelopment^ and the prfsparation or 
acquisition of instructional materlalst All of these programs are 
authorized by the Fulbright«^Hays Act* 

• The Doctoral Dissertation Research Abroad program provides 
assistance for graduate, students to engage in full'^'titne disser- 
tation research abroad in modern foreign language^and area 
studies. Designed to develop research knowledge and capability 
^.n world areas not widely included in American curricula, the ^ - 
program aids prospective teachers and scholars .who wish to 
conduct original research in their area of specializaition and' 

to enhance their knowledge of the region, its people^ and its 
language(s), (F) 13^441 

• The Faculty Research Abroad program offers opportunities for 
- research and study in foreign language and area studies. It 

is designed to help higher education^ institutions strengthen 
their international studies programs by assisting key faculty 
members to'' maintain expertise, update curricula, and improve 
teaching methods and materials, (F) - 14,438 

• The Group Projects Abroad program provides grants to U,S/ 
educational institutions or non-profit educational organiza- 
tions for training, research^ advanced foreign language training, 
curriculum development, atld/or instructional materials prepara- 
tion or acquisition in international and intercultural studies* 
Participants may include college and university faculty, members , 
experienced elementary and secondary school teachers, curriculum 
supervisors and administrators and selected higher education 
students specializing in foreign language and* area studies . 
(Projects in this category may be jointly sponsored by DIE 

and other OE offices J (OP) 13,440 

• The Seminars Abroad program provides opportunities for teachers 
of art, art history, world history, German, classics, and social 
studies curriculum specialists at the elementary, secondary, and 

. college levels to participate in short'-term seminars outside the 
United States/ (TE) 13.437 
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o The Teacher Exchange program provider opportunities f 0r elem^n" 
tary md secondary school teachers and,' In some cases, college 
Instructors and aisslstant professors to teach otitsidci the 
United States, Various arrangements are made by the U;S, 
(Soyernment with other , countries to provide for a direct J 
exchang6~ or a one-way placement of teachers, (TE) 13.A37 



Services - . j ' " ' ' • L ^ 

In addition tp grant programs, the D,I,E, provides servicoi ln|' six 
major areas in the field of international education, I 

• The Comparative Education staff offers professional reso|irce 
support to Improve understanding of educational systems and' 
programs abroad through preparation and publication of studies , 
on educational sys.tems of other countries; and providing con- 
sultative and technical assistance on education systemslabroad ' 
to U.S. educational Institutions, agencies, organizations, md 
individuals, (CE) ' 1 

• The Internaticnal Organizations staff works with international 
. organizations Including UNESCO, UNICEF, ECOSOC, IBE, OAS, mO, 

and UM)P on educational programs and conferences i The I staff 
prepares or directs the preparation of reports, surveys, and 
special studies on American education and assists in d.levelop« 
Ing U,S. policy and position papers for use at international 
conferences; nominates American educators to serve on|U,S. 
delegations to international meetings; and, for, UNESCO recruits 
American educators for i'ield positions in other countries, (10) 

• Thfe Internatlo*»al Visitors staff plans Itineraries ai|d provides 
■educational counseling /for visiting foreign educator^ who are 
not on U,S. Government grants; and, arranges appointments for 
individual foreign educators who wish to consult with special- 
ists of the Office of Education and other offices of' the 
Department of Health, Education and Welfare, (IV) I 

• The Educational Development- staff arranges educatiojd training 
programs foj teachers an(J. admlhistrators from other, countries. 
Training includes regular courses, special seminar^, and site 
visits to demonstration and research centers, (iv;| 

■ ■ / 

• The Clearinghouse staff responds to inquiries abou/t student 

exchange programs, regular academic year-abroad proj^rams, general 
educational tours of teachers and students, overseas employment, 
and programs of financial assistance to foreign sjtudents — 
activities that fall outside" present OE ihtematlpnal education 
programs and services. The Clearinghouse also prjepares and dis- 
tributes brochures, pamphlets, and other referenqes describing 
D,I.E, programs and services, as well as activities in the field 
of international education in general, (OD) 




The Dissemination. Specialist eootdinatea an .informat Ion-sharing 
network for the advanciement of international and global 'edu^a- ' 
tion among the states, local education agencies, Instiitutlonis 
of higher education and international orgaulzationsf md 
facilitates communication between OE-s^pported programs md 
activities sponsored by otlttei^ agencies, both public 
private. (OD) 



LETTER AND PROGRAM AODRfiSSES* . 

OU « Office o^" the Director 

Telephone: (202) 245*9692 
C Centers 

Centers and Research Section 
International Studies Branch 

Telephone; .^,(202) 245-9598 
CE - Comparative .Education Section . 

International Services and Research Branch 
Telephones (202) 245-9425 
F fellowships 

Fellowships axid Overseas Projects Section 
International Studies Branch * 

Telephones (202) 2.45"-9808 > 
10 International^ Organizations Section 

International Services and Research Branch 
\ Telephones (202) 245-2761 

IV - International Visitors Section 
international Exchange Branch 

Telephone: (202) 245-9461 



*liach address is completed by addition of the following: 

Oivislon of International Education 
Office of Education 

U.S. Department of tiealth, Education, and Welfare 
Washington, D.C. 202U2 
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LETOil iCfiY AND PROGRAM A130RESS1SS* 

OP - Overseas Projects 

Fellowships and Overseas Projects Section. 
International Studies Branch 

telephone: (202) 245-2792^. 

- V 

R - Research 

Centers and Researcli Section 
International Studies Branch 

Telephone: (202) 245-9819 

TE - Teacher Exchange Section 

International Exchange Branch 
Telephones (202) 245-9700 

TF - 603 Task Force 

Telephone: (202) 245-9425 

*Each address is completed addition of the following s 

Division of International Education 
Office of Education 

Department of Health, Education, and Welfare 
Washington, D^C* 20202 
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SCENARIOS; A WAY OF INTERVENING IN THE FUTURE 

1 2 
John Miles and Skip Everitt 



A scenario is a written descripUon of the future. It portraya in vivid 
and graphic language the cumulative impact of an entire series of events. 
Scenarios depict what life will be like in a future moment. In most 
cases, forecasters generate two or more scenarios to describe the range 
of possible futures related to any given list of future events. Tradi- 
tionally, this ''family" of scenarios includes 1) a scenario which 
describes the worst possible state of affairs for a/given moment in time; 
2) a Utopian or best possible state of affairs; 3) a scenario based on . 
simple extrapolation of existing trends^ and 4) one or more scenarios 
based upon one particular phenomenon, i.e., high technology, appropriate 
technology, ZPG, nuclear war, etc. . 

By conjecturing a "family" of Scenarios, the forecaster sets forth a range 
of possible futures. 

The Role of Scenarios in Forecasting Environmental Futures 

Environmental issues are specially well-suited for scenario writing. The 
historical log of environmental problems in the U.S. describes a series 
of events that are largely non-linear in their occurrence. Oversimpli- 
fied linear extrapolations of Isolated events such as pesticide applica- 
tion, leakage in nuclear power plants, and visif.or use of wilderness 
areas have indicated that these phenomena were — barring no extreme 
variations or related events — relatively unimportant. However, time 
and time again we face the '/extremes" characterized by a blowout at " 
Santa ^Barbara, the break up and destruction of the "unsinkable" Amoco 
Cadiz, a near melt-down at Browns Ferry and Three Mile Island, and the 
occurrence of the "Dallas Syndrome" (known by others as Callfomication) 
in Anchorage during the installation of the Trans-Alaska Pipeline. Scen- 
arios provide the forecaster with the flexibility to blend extrapolated 
data, "best guess" trends, and imagination into a rich narrative which 
, allows for "thinking the unthinkable" (to borrow a phrase from Herman 
Kahn) . 



Scenarios May Create the Future as Well as Predict It 

When completed, a carefully constructed scenario answers at least two 
questions: 

1. What is the range of possible future conditions for a series 
of given events? 



Huxley College, Bellingham, WA 98225* 
Southwestern at Memphis, Memphis, TN 38112. 
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2. What are the possible desirable or undesirable future 
conditions that can be dealt with now or In the near 
future to nurture or prevent their occurrence? 

In other words, as a piannj.ng device, the scenario can be used as "docu- 
mentation" or justltication for creating or "Inventing" the future (a 
borrowed phrase from Warren Ziegler) . Thus, the activist, politician, 
planner, businessman, or manager moves from quasi-scientific prediction 
to self-fulfilling prophecy. When used as "Inventive" devices, 
scenarios can become powerful political and financial tools in the 
hands of pressure groups or policymakers. 



Scenarios are Appropriate for a Variety of Writers 

The three basic skills required for scenario writing are literacy, 
logic, and imagination. Assuming that these skills reside in an indi- 
vidual or group theme, the process may proceed • Recently, a group of 
high school students in Memphis wrote scenarios depicting education in 
the year 1998 — a year which will see many of the offspring of this 
group of Memphis high schoolers enter the ninth or tenth grade. Their 
scenarios have been credited with bringing about a major policy change 
regarding the reestablishment of neighborhood schools. The spectrum 
of scenario writers is broad. In the past year clergy, planners, 
realtors, and community theatre directors have engaged in scenario 
writing in Memphis alone. 



The -Basic Proce ss 

In its most basic fonn, scenario \^iting incorporates the following 
ordered steps: 

1. Assemble a group or team that has a co mon and identifiable 
conceim (environmental protection, profits, civil rights, 
change, etc.) . 

2. Provide the group with available data (reports, articles, 
positioh papers, printouts, etc.). 

3. Assign members of the team or teams within the group to 
scenario areas (doomsday, Utopia, technological fix, fitc*)* 

4. Ask individuals to construct "future histories'' or chrono- ^ 
logies which describe the nature and sequence of events from 
the present to the agreed-upon future moment (2000, 1990, 
2010, etc.). 

5. Ask teams to compare future histories^ agree on a team 
history, and appoint a 'principal scenario writer. 

6. Make sure teams discuss the future state of affairs while the 
v/riters construct outlines or rough drafts for the scenarios. 
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7. Encourage teams to refine their drafts for ®sentation 
to the whole group or to decision makers. 



Scenario Writing at the 1979 NAEE Preconference Workshop 

The participants in a workshop sponsored by the Environmental- Studies, 
Section of NAEE and held at Smith Mountain Lake in advance of the 
Eighth Annual NAEE Conference were given position papers^ prior to 
their arrival. The following questions were suggested by Skip Everitt 
and J. Hn Miles as guidelines for the individual Task Forces that had 
been established: . < 

1. Do the position papers explicitly or implicitly identify 
events, trends or future states of affairs that can be 
incorporated into a future history? 

2. Which refinements, additions or deletions are necessary for 
construction of future histories? 

3. What can we realistically accomplish in a day and one-half 
together? What do we emphasize? (EcologicajUfutures or 
educational futures?) 

""4. How can we most effectively report out our results to the 
NAFE Conference? 

We found that the scenario writing process was overall sound and worth- 
while. However, some obvious shortcomings emerged during the workshop: 

1. The time frame for implementing scenarios was too brief. 
An intensive retreat workshop becomes a micro-community. 

We needed more time- to clear our minds of our job pressures 
and to get to know each other. 

2. The three scenario domains — energy, lifestyle, and ethics — 
were actually only two domains. Lifestyle and ethics were , 
found to be overlapping rather than discrete. 

3. While the position papers were helpful, participants expressed 
a need for more readings and advance preconference preparation 

Generally, the scenarios which were developed 'were imaginative and 
indicated considerable reflection and "futures perspective." It was 
the consensus of the group that scenario writers can be a very useful 
tool in environmental education and environmental studies classroom 
efforts. 
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THE TINKER TRUCK — EE IN JVIOTION 



Maria Fainter, Weedlth Evans » 
and Carol Nimick-I- 



The Tinker Tn»Gk. is a mobile environmental education program of Foresta 
Institute for Ocean and Mountain Studies, located in northwestern 
Nevada's Washoe Valley. Th0 program is designed to meet the environ- 
mental education needs of rural Nevada, many of which are the sape needs 
as those of other large western states. It is unique because it utilizes 
art as a channel for building environmental awareness in the learner and 
the basic skill requirements of perception and observation abilities. 
It is a "charmer" of an antique pick-up truck. On the back of the truck 
is a cabirtet that unfolds to revetl exhibits, resources, and drawers of 
supplies that are easily carried mto the class. 

The adoption of the Tinker tradltic. frqjn an old American folk 

tradition of roaming Tinkers, travux;^• «; 'rom town to toim repairing, 
household items, many made of tin, an' .eddiing a variety of specialty 
goods made in the larger cities and dl. Jlcult for rural folk to acquire. 
These "Jolly" fellows had a simple life style and would "mend rather 
than spend,". This tradition was applied to the mobile environmental 
education project by having our Tinkers peddle a variety of learning 
activities. The Tinker Truck goes from town to town to provide resources 
and firsthana experiences for rural schools and communities thirsty for 
the vitality of outside resources. 

Just as rural people were Isolated in the past from stores and repair 
facilities, now rural communities in the West are remoyed from learning - 
centers, museums, and other metropolitan cultural centers. Often, they 
are not exposed to the experiences of the American heritage, of chang*- 
Ing life styles and of .contemporary environmental degradation. Without 
stimuli from such centers, children's understanding of their place in 
cultural and natural ^history Is restricted. Consequently, seeing the 
world as, an integrated whole is even more difficult due to their iso- 
lation, 'it is in response to this need that the Tinker Truck program 
was designed by Weedith Evans, Car61 Nimick, and Happy Paffard at 
Forests Institute. 



The Program Goals 

The goals 'of the Tinker Truck program are: a) to carry the educational 
objectives of Foresta Institute to the isolated rural areas of Nevada; 
b) to develop methods of accomplishing environmental education objec~ 
tives through the arts; and c) to develop a mobile environmental 
education program aimed at the small, isolated, rural community* It 
can be a model for other states. 



Foresta Institute, 6205 Franktown Road, Carson City, NV 89701, 




The educational objectives which Fores ta wishes to carry to the rural 
coromurj^ities are the following: 



It To design a curriculum that will footer personal and 
intiellectual growth and the development of creativity 
and enthusiasm within and for the learning process i 

2. To .help students and teachers gain a deeper appreciation 

and understanding of their ^diverse natural environments; . ^> 

3. To help students and teachers gain a deeper appreciation 
and understanding of their rich cultural heritage and the 
critical interrelationships between natural s^^s terns and 
human cultural systems; 

4. To help students develop a process of valuing and a sense 
of commitment to their community and natural environments 
so that they become a contributing elemert in improving the 
quality of life through channels of constructive change; 

5. To help teachers learn to utilise environments outside of 
the classroom with the tremendous diversity of learning 
resources the community has to offer? 

6. To provide teachers- in^t raining with practical experience 
in innovative curriculum planning and implementation; and 

7t To disseminate the program as a models n&fclonally ^nd 
internationally, 

Foresters environmental education approach Is built on the Mnm and work 
of environmental educators everywhere and is in response to Foresta's 
precepts of education. Education must equip peopl'.^, to understand the 
laws governing the operation of the systems in whic.h we live, The 
reasons for the '^importance of this are many;, theoretically^ if: people 
know how a system operateS'-'-whether an ecoavstem or an engine^-^they • 
can also perceive and understand dysfunction in that system. It is then 
possible for them to make decisions as citizens that will perp^ituate 
healthy functioning of the systems which make up our envii-omuent ♦ 
Inherent in our view of a system Is that "natural^' ^md '^buman^* culturiil 
systems are interdependent and reflective of cna arather, Edu^::,ation 
must also respond to the creative, Intuitive elementf) of learning as 
well as the rational, cognitive sides presently emphasized in our school 
systems. Recent research has indlciited that the right hemisphere of fche 
brain dominates the affective aspect of learning and the left side, the 
cognitive. In a sense ^ education h^iS inhibited a larg^: portion of th<?. 
human learning potential by not dcv^lopiv^g the right herfiisphere of the 
human brain. There is a need to r^aawaken thiB metaphoric side of our 
mind to develop our full learning capacity » 



Ttie truck itself is a renovated 19^»8 Dodge pick-up with built-in ciyibi- 
nets and storage space on the back, '^ef^dith Evans, the builder and 
designer of the truck^s renovation, pt^id special attention to every 
detail of the vehicle. Because of thiti care, children and adults are 



immediately qaptured by Its charm and interested in what it carries for 
them. Within the cabinets, people find drawers, cubicles, a feely box 
to explore. Iri addition, the truck carries art work from schools 
previously visited, a library concerning folk art and designs in 
nature, and a patchwork of drawers. One drawer is full of hats for 
role playing? another, rauaical instruments to sound out the wind/* 
for sketching, an ink drawer,; for turning fleece into yarn, a drawer 
with spindles. These are the wares the Tinker Truck carries with Its 

"Tinkers," going from town to to\m to sharpen the environmental aware?- 

ness of elementary school atudi^nts. 



Pr o g ram Content and Methb4ology 

The Tinker Tnick program is diverse, and there is an ever-growing 
repertoire of activities add experiences developed by the staff to 
meet the different needs of the communities. The primary goal, however, 
is in* ter.ding to the envircjnmental awareness of the learner so that she 
or he can perceive her oir his surroundings, grow curious about them and 
desire to learn how global systems work, Our hope is that they learn 
to love and care for their surroundings, Tlie program is a combination 
of presentations by the Tinker Truck staff (we call them Tinkers) and 
workshops both fn ths schoolyard and the classroom. Additionally, work- 
shops for teachers and community-wide educational programs are provided. 
An interdisciplinary approach to environmental awareness is used with 
an emphasis on sensory exercises and art activities. Educating the 
senses takes people above and beyond what we gain from the second-hand 
experiences of books and television , By overemphasizing the verbal and 
visual world, subtle perceptions are less frequently felt by people. 
By immersing students In their environment, hey become personally 
Involved and gather strong Impressions which can work as a basis for 
artistic Interpretation. The Tinkers blindfold students, hoist them 
to, a high vantage point, crawl around with magnifying glasses, sit in 
a special place for five minutes of silence, make music. Ttie arts are 
used as a channel for environmental awareness in order to balance the 
more commonly used cognitive approaches to environmental studies. 
Simple observation and perception are basic skills to develop, 



Artlstfi} and .ecologists see the world in similar ways. They both have 
broad points s>f. view; they see how things fit together; they sharpen 
their ability to observe differences and details. Consequently, dis- 
covering ecological principles through art is a fruitful approach. By 
utilizing the conceptv^ of diversity, interdependence, adaptation and 
change,, the learner discovers both aesthetically and empirically that 
reality is, as David Bohm states, an "Inseparable Interconnectedness," 
Seeing their environment in new ways through different art forms, 
students come up with their own Inslghti:? and feelings about the site 
—perceptlona which may never have been brought out through only 
scientific or mathematical analysis of the environment, A personal 
expression of these Insights is the beginning step toward the inde- 
pendent thinking and attitude formation necessary for responsible 
citizenship. The experience of expression, not the artifact, is 
IntrlnsicaUy Important. What is crucial is doing artwork for one's 
self, a ma.'k of one's unique existence, Being aware of one's own 
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ability to create, change 9 sa^xxd discover^ heipa one to de^l with the 
everyday job of problem solving. It alao the key to a positive 
attitude toward living, 

Usually art activities should begin ^Ith an exerclae to catch the 
studenta off their guard and free thenP'from the fear of not fulfill- 
ing preconceived notions of what arf is supposed to be* An exercise 
such as "crazy animals'^ can do this: 

LOOSEN UP CRAZY ANIMALS 

With a crayon^ draw the most- unique^ outrageous » monstrous 
creature imaginable. Have your creature embody every and 
any kind of adaptation that helps it 1) move, 2) eat,, 3) 
protect itself. Adaptation might first be discussed with 
the aid of study skins or large pictures • How will your 
crazy animal eat its dinner? 

Art activities such as printing and rubbing are highly successful, 
encouraging students to enjoy' further art work, Group art projects*-^ 
skits, murals^ punpetry, collaborative pocms**-tAke the attention off 
the individual's self-consciousness about her/.hls artistic ability. 
By working with many art forms, such as graphic art, lively art, and 
folk art, all students find activities that especially delight them. 
The graphic arts also direct stuclents toward concerns about aesthetics 
and design of a quality natural and manufactured environment ♦ The tolk 
art activities Involve students in skills lost with twentieth century 
mechanization and exemplify many non- consumptive activities with human 
rhythms. Folk art also opens up ways of looking at the relation- 

ship between people and the resources the land offers for expressiorii 
Music, drama, and literature provide direct channels for attitude 
examination and expression, an exploration of^ values and tradition, 

The Tinkers present the program so that the students feel t^e joy of 
doing art; if the object la to make things, we end where we ''start, 
with things. The objective is to have something happen to the person 
doing the art activity. The skills learned promote self-worth by 
giving the students an experience in shaping an object, an environment, 
even a life style, ^ 

Upon arrival at a school, the Tinkers acquaint themselves with the' 
principal and/or teachers, making final class schedules and inquir-^ 
ing about current subjects of study to fit into the Tinker Truck 
activities. They also acquaint themselves with the schoolyard and 
potential field trip sites. The program begins in the class with 
introductions, especially to the truck itself, affectionately known 
as Esmeralda. The class gathers around one side of the truck and then 
the other to investigate the exhibits and drawers. Students love to 
pull out the drawers, and in the process are prepared for the work- 
shops. After helping to carry in the necessary supplies, the children 
settle into a drawn story about Tinkers of the past and Tinkers of the 
present J hov they travel from town to towri and would rather, mend than 
spend. A poem about the Jolly tinkers iB shared bv all, 
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The workshops often start with leaf rubbing, which leads into the 
package of textural exercises; .schoolyard scavenger hunt for textures 
which form a rubbing composition; texture drawing done by just feel- 
ing objects hidden in bags; blind walks; collaborative texture poems. 
Such texture exercises are background for spinning and weaving In a 
subsequent folk art session. The content of the introduction is 
always the sante but an effort Is made to expose each class to 
different study units and to maintain a continuity In subsequent 
visits to the class and school, Concepts and activities are geared 
to the class level and teacher presence is reqvkred. Teacher in- 
service sessions are encouraged to train thv. wcachers in the approach 
'and techniques of the Tinkers. "The Tinker Truck Book." containing 
an activity sampler, is left with each teacher for follow-up activi- 
ties. Because the schools are small, one- or ,two-day visits are 
adequate, Ideally, the Tinker Truck wouW be able to visit the 
schools at leafit twice each year, * ;. 

The idea of the Tinker Truck is applicable to matiy- regions of the 
country, although the Western states are particularly in need of such 
a resource. Ofcouise, not everyone needs to follow the exact model 
of a "Tinker Truck," Such an idea'is useful, however, .because it 
captures the imagination of children and a'dults. Seeing a bright 
yellow antique truck pull into town with smiling faces inside is 
delightful ^or all. Lending some magic to the vehicle is also useful 
in interesting people in it, Promoting the virtues of living in a 
rural setting is supportive psychologically to people who feel i.so- 
lated and. who, were it not for work, might choose to be elsewhere. 
The Tinker Truck attempts to be a celebration of rural living, in 
addition to its other features, 

The major topic that arises between people discussing projects similar 
to the Tinker Truck is that of funding. The only success Forests has 
had In overcoming this persistent problem is in seeking support from 
a variety of sources for x^^hom different aspects of an idea have appeal. 
The schools pay a modest fee of $35 per day, 

Our hope, and ,that of many rural Nevadans, is for the Tinkers to be a 
regular- part of the Western landscape. We hope, also-, that art will 
become used by more environmental educators and that the joy of 
exploring and discovering one's surroundings will be less limited 
to tho&e away from metropolitan areas through the idea of mobile 
programs, 
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ENVIRONMENTAL EDUCATION AT THE OHIO STATE UNIVERSITY 

Robert E» Roth''^ 



The School of Natural Resources of The Ohio State/ University is responsi- 
ble for professionally-oriented programs leading /to employment in natural 
resources management and environmental educations and for coordinating 
efforts in various disciplines from a variety of /colleges within the 
University interested in the development of such/ programs. The school 
is guided by an advisory committee representative of the disciplines 
interested in environmental and natural resources managment, and admln^ ^ 
istered by experienced professionals with similar -education and -exper- 
ience. The programs offered are interdisciplinary, and courses are 
utilized from many disciplines, departments and/ colleges of the Univer- 
sity. / 

The goals of the program are to develop a holijbtlc view of man in rela- 
tion to his natural resource base and to train/ natural resource 
managers who understand this view. / 

The program is designed to develop personnel capable of filling manager- 
ial, research, and educational roles in natur^fL resources and environmental 
fields. More generally, the program hopes tq develop dn^ awareness by 
students from all disciplines of mean's dependence on a finite resource 
baseband of m^n's responsibility to manage resources to, assure a quality 
environment. Research, extension, and residjent instruction functions 
are strategies used to achieve these object^es. 

-The programs cf the school are organized by/ sub ject matter divisions 
corresponding to environmental/resource spe^cializations. 

/ 

I 

Other Facilities and Related Programs f 

The School of Natural Resource? has a 130Q-acre tract of forested land, 
with lodging facilities for individuals and groups in the Clear Creek 
Valley of Hocking County. The tract is kriown as the Barnebey Center 
for Environmental Studies and is utilized, for resident environmental • 
education, field trips and for graduate gtudy. 

Environmehtal Educatio>i Undergraduate Pr(f^grams 

The area of discrete academic concern of the Division of Environmental 
Education includes the baste knowledge of natural resources management 
and methodologies appropriate for programs in environmental education, 
communications, and interpretation* The knowledge base is in four 



division of Environmental Education, 246 Lord Hall, The Ohio State 
University, Columbus, OH 43210, 
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interrelated areas: Biophysical (BP) , Soclocultural (SC), Change, 
and Management (Itgt), The following model lilustrattes the rela- 
tiorships between ccuttint and/or knowledge areas, methods and 
Intended audience: 




Recipient 



Citizen 
(Student) 



The Division of Environmental Education emphasizes the application of 
the above concepts through the information delivery processes of envi- 
ronmental education, communications, and Interpretation, All three 
program areas are within the mors general' concern of education, broadly 
conceived* 

.The Division of Environmental Education conducts public service 
(Extension), research, and' resident instruction undergraduate and 
graduate programs in the areas of environmental communications, 
education, and interpretati. - , 

1, Environmental communications includes the content base above and a 
stijidy of: communications theory, analysis techniques, information 
dissemination, modeling, budgeting, evaluation, and research 
approaches applicable in various media in relation to resource use 
and environmental management/education. 

2, Environmental education utilizes a content and methodological base 
including study of: concepts of environmental management and 
natural resources, natural history, resource agencies, inter^ac- 
tions of resource management, watershed evaluation, gaming and ' 
simulation in resource management, programming and planning, 
resident outdoor education, curriculum and activity development, 
conservation education methodologies, research, evaluation, and 
theory. 

3, Environmental interpretation includes study of: the concept of 
the interpreter, Interpretive principles and techniques, visitor 
characteristics > information services, interpretive centers and 
exhibits. Interpretive planning and programming, evaluation, 
research, and theory. 
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ThiB above areas of academic concern are based upon research In environ*^ 
mental and resource man^gc^ment, educational and social psychology f 
curriculum development, communications, education, and Interpretation 
methodology (Table 1}. 

• > 
Do ubl^j Deeree Program in Environmental Education 

A Double-Degree Program Is a formalized arrangement between the School 
of Natural Resources and the__College of Education, By this arrangement, 
a student may be enrolled in both colleges and by completing a specific 
program in each with a minimum of 241 quarter hours will receive a 
Bachelor of Science in Natural Resources and a Bachelor of Science dn 
Education, The double-degree with the College of Education yields teach- 
ing certification for undergraduates. Students may alternatively choose a 
post'-degree program that yields a Master's degree and teaching certification:. 

Grad uate Progra m in Envi ronmental Education 

The graduate program in environmental education is developed in consul- 
tation with an adviser at the Master's level, and with a committee at 
the PhtD. level. The basic foundation which students should experience 
Is outlined below: 

^I* Environme^it ; 

Ecology - An understanding of basic ecological principles; the 
dynamics of ecological systems; and natural and man-^inf luenced 
processes affecting ecosystems. 

Human Ecosystem - An understanding of the structures of and 
relationships among institutional arrangements, the flows of 
power and influence, and impact of culture, values, and law 
on decision making vrithin the human ecosystem. A thorough 
comprehension is expected of the linkages among the physical, 
cultural, and biological processes which affect man and the 
biosphere. 

II. Management 

1. Economics - An understanding of micro and macro^economics 
theory; evolution of American economic thought; naliural 
resources economics; and the integration of ecological and 
economic principles in promoting human welfare. 

2. Policy - An understanding of: governmental structure function, 
aid relationships at all levels of government; historical 
development of political thought and policies that have affected 
management of our environment; process and formulation and 
implementation of environmental policy; and the role of citi- 
zens and organizations in this pror.esSi 
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Table 1 

PROGRAM AREAS OF THET DIVISION OP EN^VIT.ONMENTAL EDUCATION, SCHOOL OP 
NATURAL RESOURCES AT THE OHIO STATE UNIVERSITY 



.DIVISION 



ENVIRONMi:.>'TAL EDUCATION 



PROGRAJ^S Environmental, Coininuni cat ions 



4> 



(In Procress) 



OPTIONS Journ, 



Cinema & 
Photog . 



Citizen 
Partic, 



SPECIALIZATIONS 



Illus. Si 
Art 



Environmiental' Education 



Padio/TV EMCE Sci . Ed • Voc . N • Env, Sci , 



jbiological General Earth 
Science Science Science 



Envi ronm ental inter pret ation 



Watural 
History 
Interp. 



Cultural 

History 

Interp* 
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III. Coinmu n 1 cat 1 on 8 . . 

1. Education ^ An understanding of the /lews and practices of 
prasent and past educational philosophies and theories} the 
trends, movements and problems in education, philosophy, 
content, and methodology appropriate for environmental 
education and interpretation. 

2. Communications - An understanding of the dynamics of public 
opinion, the formation and change of attitudes; and the tech- 
niques, skills, and media of use In disseminating information; 
and processes by which people acquire and integrate informa- 
tion Into their lives. 



IV. Research methods 

1. Analytical skills - An venders tar., ding of the process of data 
collection and analysis for scholarly research, including 
knowledge of statistics, research design, and the role of 
simulation, gaming, and modeling in environmental education 
and management. 

Admission to the M.Sc. program in Natural Resources requires a rele- 
vant undergraduate specialization with record undertaking of compe- 
tence, indicating capability of graduate work. Intent to prepare for 
some kind of educational communications work Is. also an expectation. 



Core Coursss : The follo\o!ng courses or their equivalents constitute 
the common core for environmental education graduate students at the 
M.Sc. level : 

Natural Resources 600 - Natural Resources Policy; 

Natural Resources 601 - Interactions in Resource Management or 
equivalent In advanced ecology or resource economics; 

Natural Resources 785 - Research Methods In Natural Resources 
Management or equivalent course/s In statistics and research; 

Natural Resources 897 - Graduate Seminar. 
Both non- thesis and thesis options are available. 



Non-thesis Option ; Fifty-five minimum hours, to include two papers, 
developed through individual study; comprehensive -^^xamlnation. 



S pecializiatlo n Prosramt There is no limit on courses or hours taken 
in other departments. Students have opportunity to propose tneir own 
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programs, but coherence is an important criterion* Many departments 
have relevant offerings. The graduate student is obligated to pro- 
pose and discuss his prograim as a condition for acceptance* 



f 

The Ph.Df Program is developed individually under direction of a 
faculty committee, with approval of the Graduate School, The inter- 
disciplinary program must include in-depth course preparation in 
either a discipline, resource or educational specialization in an 
interdisciplinary program of courses approved by the graduate committee* 

Environmental education is directed at modifying our attitudes toward 
our world — both the world of nature from which we derive and inherit 
our responses and the world which we are creating. As our attitudes 
are reflected in informed democratic processes, both in the polling < 
booth and in the marketplace, we must recognize that whatever happens 
or is not permitted to happen to this world can be substantially 
influenced by a majority vote. This "vote"^by each individual man, 
woman, or child is determined by his or her attitudes toward self, 
toward others, and toward the quality of life.for all* This means 
that self-respect, respect for our fellows, and respect for the 
living earth must be encouraged, The philosophy of the Division of 
'Environmental Education at The Ohio State University is oriented to 
that end. 
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DESIGNING ENVIRONMENTAL EDUCATION INTO THE CURRICULUM; 

AN INFUSION APPROACH 



Larry Schaefer, Jack Culbert, Nancy Hungerford 

t 

My interest is in the future, beaause I am going to spend 
the rest of my life there, • 

' C. F. Kettering 

i 

Introduction ^ 

Most educators agree that Environmental Education (EE) should be dedi- 
cated to producing environmentally literate citizens. Such a process 
should produce citizens equipped with factual and unbiased Information 
concerning the basic ecological systems, skilled in problem-bolving and 
decision making, and motivated to take an active role in vorking toward 
the maintenance of an ecologically'-sound environment • 

The ultimate objective of Involvement in an environmental learning pro- 
gram is to enable people to think reasonably and thoughtfully about 
their environment. This will come about through spe:ific and continued 
experiences with the environment. Any single experience is not enough. 
In time, experiences, will accumulate to the extent that students can 
perceive patterns, and causes and effects which make sense to them and 
which relate to other aspects of life. 

In order to reach this goal, it is Important that students have environ-* 
mental learning experiences on a continuing basis throughout their 
lives. There are basically two approaches to implementing EE to reach 
this goal: 

1, Environmental Education uses the skills and information ^ of 
various disciplines i 

2, Each discipline can use environmental activities to teach 
the knowledge and skills of that discipline, 

The problem of the first approach is that if we continue to '*ta|ce time 
out*' from the everyday instructional program to deal with enviy'onmental 
problems they will remain adjunct concerns. In addition, thei^ is 
always the problem of one more unit in an already crowded program. 



ACES Environmental Education Center, 800 Dixwell Avenue, New Haven, 
CT 06511 

'Staples High School, North Avenue, West'port, CT 06880, 

^ACES Environmental EducaLlun Center, 800 Dixwell Avenue, New Haven, 
CT 06511. 
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On the ether hand, If we prepare a program of instruction which is 
customized with or has environmental objectives built in, our atten- 
tion io such cncerns will be as regular and automatic as the social 
'occurrence of the problems themselves. It is this second-alternative 
that has been developed in this project i;i?hich has" resulted in an EE 
Infusion Activity notebook. 



I nfusion 

Infusion is not a new concepts It is in fatt an integral part of the 
entire educational processV All teachers strive to integrate^and piece 
together for their students the many topics, subjects and categories 
that divide the school day. Writing skills are not isolated exercises 
to be performed during an English lesson, but are important tools of 
communication in science, sbcial studies, and the language arts; 

Our EE Infusion Project is a two-fold i response to this aspect of the 
teaching process. In response to the\crowded curriculum, the infusion 
approach frees teachers to "environment alize" their classrooms. By 
selecting one or more EE infusion activities, a teacher can highlight 
the environment as key points throughout the school year. Perhaps 
more importantly, by integrating environmental education in a multi^ 
tude of disciplinary contexts and topic areas, students' thinking may 
come to reflect an environmental ethic which spans individual curric- 
ulum topics. 



T!te Development Strategy 

Our development strategy for the infusion activity notebooks involved ' 
four major phases. The first phase focused on teacher training. In 
the fall of 1977 we conducted 30 outreach workshops in area schools 
to explain and illustrate the essence of Environmental Education as well 
as to explain the curriculum development effort. The purpose of these 
visits was to stimulate CE activity, enlist participation by the schools 
in the project, and encourage teachers to participate in tlie curricultim 
writing team.. 

In order to participate in the team, teachers were required to take a 
graduate, curriculum-design course entitled "Designing EE Into the 
Curriculum" offered by the center staff through a local university. 
This course was offered with subsidized tuition to encourage participa-- 
tion. The course was designed to develop curriculum writing skills 
and improve EE background. 

The Curriculum, Development j 

Following the writing course and curriculum analysis, a summer cur*rlcu- 
lum institute was conducted (Phase IT). Based on performance in the 
writing course, twelve teachers from the course were invited to parti- 
cipate in the Institute. In addition to the teachers, the staff of 
the institute included two team leaders, three editors, a resource 
specialist, and a content specialist* Each teacher contracted to 
produce 15 curriculum activities, q^^^ 
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The primary objectiv^^ of the Environmental Education Center (EEC) 
Infusion" Pfoje^^^^ was to clbsely Ilnlc par school 4;tst:rict 

curricula with opportunities in EE* These opportunities were Identi- 
fied by the EEC staff prior to the institute* using school district 
curriculum guides and the EEC resource library, and were Integrated 
into a giant matrix (Phase 11^^^^ horizontal axis recorded the 

65 science and social studies curriculum topics gleaned from a care- 
ful analysis of school programs v The vertical axis, a framework for 
environmental education, was conveniently divided into seven major 
topics. Figure I is a simplified reptesehtation of the matrix. 

Using this matrix , the" two wrlHrig teams" worke t o~create 

and rework curriculum activities to highlight the environmental issues 
which emerged from these curriculum areas. Ideas for activities were 
formulated during team brainstorming sessions, and writers cooperated 
to Improve the quality of one another's work. Drafts were read by 
team leaders for curriculum content, euviroratental content and class- 
room viability. Based on feedback from the team leaders, teachers 
revised and Improved their activities, 

Following the acceptance of each activity by the team leader, the 
activity entered the final or production phase (Phase IV) , Tb^ 
activity was edited, typed and graphics added. In order ^o increase 
the usability of the product, each activity had an identical format. 
This format included: Curriculum Topic, Environmental Topic, Skills, 
Site, Objective, Teacher Background, Preparation, Vocabulary, The • 
Activity, Procedure, Related Activities, Resources, and Student Work- 
sheets. ^ 

The final product of the infusion, currlculum«development project was 
Earthwatch , two EE activity notebooks • Volume 1 of Earthj^t^ focuses 
on grades 3-5 and Volume 2 on grades 6-8, Each is a collection of 
•carefully designed activities written in idc-intlcal fonaat to encourage 
environmental literacy . 

There are three ways to enter the notebook: (1) use the list of 
curriculum topics in the Table oi Contents; (2) use subject index at 
the end of the notebook; or (3) use a listing of activities arranged 
by environmental topic. 



EE Competencies 

The infusion approach to EE as applied in the E^arthwatch curriculum 
offers a practical approach to EE, Dut may not insure the sequential 
development of EE concepts and skills. Pecognizing that the ^'^];^PS'h 
activities could lead teachers to adopt a shotgun approach to EE, the 
EEC staffl sought to construct a conceptual model which would provide 
teachers with a guide for specific competencies to be masterf^id at each 
gtf* '-^ level. 

Initial attempts at model development involved researching existing con- 
ceptual models. These models were found lacking in three importc^nt 
respects. 
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Most existing conceptual models are Inconsistent vith the 
infusion approach in that they have .little connection with 
what is being taught within district schools ♦ 

Most existing conceptual models assume that student mastery 
of the concepts central to the natural sciences guarantees 
competency in environmental education. Existing frameworks 
minimize humankind *s interaction with ^the natural environ*- 
ment and downplay the resulting environmental dilemmas. 

Many conceptual models offer simplistic and merely descrip- 
tive objectives for observing the natural environment and 
avoid more complex environmental issues and skills • 

Dissatisfaction with existing models led the EEC staff through a process 
of development which would provide EE concepts and competencies at each 
grade level* These competencies *i^ould focus on human Interaction with 
the natural environm, iit as well as facilitate the infusion of EE acti- 
vities within existing district curricula. This process Consisted of 
the following steps! 

1\ Identifying the major concepts in EE contained under each of. 
the seven topics (Figure 1) included in Earthwatch , 

2. Identifying the concepts and competencies students need to 
master prior to the introduction of environmental competencies, 

3. Writing behavioral objectives for each of the EE concepts and 
for each grade level # A conscious decision was made by the 
staff to limit EE competencies to those dealing with human 
interaction with the environment* To be candid, we assumed 
that teaching the natural sciences and calling it EE was in- 
sufficient. It is pur desire that teachers teach the natural 
sciences but be under no delusion that they are teaching EE. 

4. Conducting a series of working sessions with district teachers 
at each grade level to obtain a reaction to the curriculum 
assumptions the staff made .is a result of step three. Objec- 
tives were revised in accordance with teacher r tion and 
evaluation. In addition to facilitating the grade level place- 
ment of specific objectives, it was the goal of EEC staff to 
demonstra*:e to te?r' ers the op^^ortunities for infusing EE 
objectives in the: present curricula. 

5. Identifying or cr Mng activities for each concept and objec- 
tive at each gra level to be infused in specific subject 
areas . 

Example: 

Subject 



EE Competency 


Grade 


(Curriculuni) 


Resource 


Page Nos. 


t'.e learner w^ 11 
identify one i atural 
cycle of which they 
are part 


K-3 


science 

language 
language 
arts 


EARimMTCH 
OBIS 

EARTmNfATCH 


Vol. I, p. 58 
Set I 

Vol. I, p. 89 
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6, Disseminating the final product, Tha task is insuring that 
teachers are aware not only of the objectives but of the 
activities to implement the objectives. This requires demon- 
strating to teachers how the goals of EE c^n be achieved with 
a minimum of effort. 



Us i ng _ Ear thwa t ch 

It is this phase of theHtnfusion project, dissemination and use, that 
is actually the, final link in an environmental growth cycle which has 
emerged from the curriculum development project. In this phase we 
link the EE <:ompetencies to Earthwatch -and^ other environmental curric- . 
ula in order to match and teach the curriculum goals of individual 
school districts. By directly tying the competencies to the goals and 
plans of the classroom teacher, we convince them that EE is not only an 
Important educational goal but a possibility for the classroom. By 
bringing them into our process such that they sample the Ear thwa tch con- 
cept in their classroom, we raise their level of awareness and thus 
insure that .they will continue to grow as environmental educators. 

Our conclusions regarding both the process and product are listed below: 

1, The work Involved in terms of staff time were grossly under- 
estimated. We are convinced that implementation time will 
offset development time because we are using subject matter 
and concepts with which teachers are familiar, 

2. The development of specific competencies for EE has advantages 
and disadvantages* 

(a) The competencies will provide a tool for evaluating a 
school's curriculum for "Its EE content. In addition, a 
mechanism for strengtVienlng the*^ content without major 
curriculum alterations will be available. 

(b) The competenriles will provide teachers with a political 
wedge to incorporate EE goals into school curricula* 

(c) The Environmental Education Center will have an internal 
tool for eva"^' iting its many professional development 
services . 

(d) Teachers who feel they teach all environmental concepts 
when thr ; teach natural science may be alienated. They 
will be asked to alter significantly their understanding 
of EE. 

(e) The ^issumptions made of what Is already taught by teachers 
in subject areas may pose a threat to some teachers. This 
can only be overcome by support from their administrators 
and the EEC straff. 

3* EE Is not totally a cognitive process. It is the product of a 
dynamic growth cycle incorporating the affective growth of the 



EEC staff, teachers ^ parents! and students, .It is this pro- 
cess rather than any product which has strengthened and focused 
plans at the Environmental Education Center. ^Earthwatch , the 
competencies, the curriculum ideas will continue to evolve and 
be modified by staff and teachers but the product modification 
will occur in the context ok. a leami ig model for environmental 
education which has emerged. The following is a description'' 
of that model t 



The Dynamic Growth Cycle; An EE Learning Model 

1 

Effective decision making is a primjary goal of EE. Effective environ- 
mental decision making requires botli the knowledge of policy formation 
and the possession of an environmental ethic. Ethics and policy format 
tion cannot be separated. Policy :|.s the produce of the decision makers' 
ethics. i 

I 

We propose a model that makes ethibs formation central to EE at all grade 
levels and in all subjects. This jmodel requires that ethics formation 
and effective decision making be jjlnterrelated and is a product of a 
dynamic growth cycled It assumes I that chis growtzh cycle can be used 
to facilitate learning at all levjbls of instruction^ 

•'Awareness" is defined as increasing recognition of oneself and all humans 
as part of the earth's biosphere J Awareness is not viewed as a static 
component >^ich once acquired is | then possessed through life. But rather, 
a lifelong process-which is a function of continuing growth process. 

''Stewardship'* is defined as lncr|easing commitment to act as a protector 
of the earth rather than as ¥xp3|oiter. "Stewardship'' is an Increasing 
commitment to a conservation ethic. Stewardship does not imply willing- 
ness to radically alter one's life styles. 

"Adaptation" is defined as lncr,easin8 willingness to alter one's life 
style to reduce environmental i|mpact, It is an attempt to bring one's 
life style into harmony with nature. "Adaptation" implies concrete 

personal action which results in changes in the indl^;idual's behavior. 

i 

"Responsibility" is defined asl the adoption of an active role in the 
collective decision making process. This active, community centered 
role means influencing others J This influence can be executed through 
the formal political process or less formal educational processes. 
The model assumes that any Increase in "responsibility" will raise the 
"awareness" of the IndlvldualL As the degree of involvement increases 
so also does the recognition |of the complexity and Interrelatedness of 
environmental Issues. Actlorj completes the loop and the cycle continues. 

The adoption of this learning model has the following implications for 
teaching and curricula: 

' 1, Abandonment of the linear instruction model which stresses 

aWcircncss in the lover grades and action in the upper grades. 
This does not imply mass reorganization of present methods 
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or curricula, It does Imply the need for the teacher to bfe 
aware of the opportunities for growth within the cycle 
regardless of the specific focus of a lesson, 

2. The teacher must view his own personal commitment to environ- 
mental education as expanding and the outcome of a dynamic 
growth process, Awareness, Stewardship^ Adaptation ancl 
Responsibility become the web .in which the teacher is an 
integi-al part. 



Conclusion 

Although this approach to the development of curricula ^materials seems 
long and complex, it is based on the belief that by incorporating EE 
concepts into an on^-golng curriculum several benefits can be derived: 

First, continuation of EE instruction can be assured, without 
the necessity of massive external funding sources. 

Second, by incorporating these concepts at appropriate places in 
many areas of study, EE can remain dispersed throughout the curric*- 
ulum and not become a specific entity or source that should be 
taught at a certain grade level. This allows students to be 
introduced to environmental materials at all grade levels and in 
almost all subject areas in a subtle, reinforcing manner, assur- 
ing the transdisciplinary nature pf EE, ^. 

Third, by allowing teachers to IntroduQe-envlronraental concepts 
within the framework of the courses "they are already teaching, 
their confidence in themselves and the materials can be main- 
tained, and the need for extensive teacher in-service training 
can be kept to a minimum, 

We^ understand learning to be a change in either behavior or in pattern 
of thinking which follows upon an accumul^ition of experience. The 
development of Earthwatch and the competencies resulted in the evolu- 
cion of the growth cycle. With the conceptualization of the growth 
cycle, it is our "responsibility" to return to Earthwatch , Our efforts 
must focus on adapting Earthwatch activities to growth cycle philosophy. 
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STUDENT ECO-ACTIVISTS REVISITED: LONG-TERM CORRELATES 

OF EARTH DAY 

^1 
A. Clay Schoenf eld 



Students of social forces and voluntary action (Albrecht 1972; Morrison 
1973; Harry 1975) have reported previously on various environmental move- 
ment phenomena. This study explores some apparent long-range consequences 
of activ^ youth involvement in the massive national environmental teach-In 
and associated campus environmental protests, 1969-70* 

Earth Day, 22 April 1970 ♦ has been described as *'the largest, cleanest, 
most peaceful demonstration in America's history" (Cotton 1970). An 
estimated 20 million people of all ages and shades participated (NSEA 
1970). Nearly half of the four-year colleges in the country sponsored 
demonstrations, double the number that experienced anti-Vietnam protests 
(Astin 1971). E-Day is said to have elevated ''environmental quality" 
overnight into the general public ken as a "social problem" (Dunlap and 
Gale 1972). . 

I^ho were the college and university students who led the E-Day teach-ins 
on the campuses of the' country in 1970? Dunlap and Gale (1972) surveyed 
students very active in environmental campaigns at the University o" 
Oregon, 1969-70, compared them with a representative sample of the wnole 
Oregon student body, and contrasted them to Oregon students active in' 
Students for a Democratic Society^ the "radical" movement of the time. 
What Dunlap and Gale found was not what some E-Day observers have held, 
that E-Day managed to bring together students from all hues of the 
political spectrum (Janssen 19705* At least at Oregon, the new left 
and conservatives wexe simply not represented among E-Day student leaders. 
The Oregon E-Dayvactivists were not very distinguishable on most counts 
from the Oregon student rank-and-file, except of course for their leader- 
ship qualities. 

The situation may have been somewhat different on some other campuses. 
At the University of Wisconsin-Madison, for example, SDSers initially 
tried to take over E-Day organizing, but they were frozen out by a 
coalition of "good liberals." Students of the far right at Madison 
were equally ineffective in making a presence felt (Schoenfeld 1970). 
Nationally the adult far left not only largely boycotted E-Day, it 
railed against environmentalism as a WASP cop-out from social issues 
like civil rights and poverty and as a capitalist smokescreen to divert 
attention from Vietnam (Barkley and W.eissman 1970). Meanwhile the DAR 
and Robert Welch saw E-Day as a Communist plot td subvert America. 
After all, wasn^t April 22 Lenin's birthday? (Allen 1970). 

If E-Day student leaders were in the middle of the campus road, that 
woulj^i still place them somewhat to the left of the' American center, 
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even If not quite as far left as their feller activists in pro-civil 
rights and anti-Vietnam protests. VThat happens to such activists once 
they leave college? Are they upwardly mobile in some traditional 
career, co-opted by /'the system'*? Or have they dropped out in univer- 
sity ghettos or rural communes? 

The answer, according t6 Fendrich (1973)^ is '^neither of the^above/* 
At least in the case of Florida State alumni who had been active in 
civil rights demonstrations on that campus in the 1960s, they have 
"combined ideological commitment's with their occupational and. political 
orientations,'* Fendrich found. That is, uniformly they are found voca- 
tionally in the so-called ''helping" professions, while avocationally 
they continue to be committed to social reform. 

We find the same characteristic when we ti ace what has become of student 
E-Day leaders. By and large they remain environmental a'Ctivisto, albeit 
in institutionalized ways, and their life styles represent a compromise 
between ecology and economics. In other words, they have made their 
pfeace with the necessity of producing goods and services that somebody 
will pay for, but they are no devotees of good old Amferifian conspicuous 
consumption, - 

From colleagues at the universities of Cornell., Hawaii, Indiana, Iowa, 
Lehigh, Maine, Michigan^ State, Minnesota, Mississippi^ Missouri, Nebraska 
Nevada, North Carolina, Wisconsin, and Washington, I got the current 
addresses of 30 former student E-Day leaders. To each of them I wrote' 
a personal note asking them what they are doing today, I heard directly 
or indirectly from 25, 

# 

A star E-Day alumnus is M. Rupert Cutler. On April 22, 1970, as a grad- 
uate student in resource development, he was one of a half-dozeft key 
individuals at Michigan State University who put together the .East 
Lansing Earth Day program. After a hitch on the MSU faculty, Dr. Cutler 
is now Assistant Secretary of Agriculture for Conservation ^ Research, 
and Education, and" the scourge of the USDA Forest Service. One of his 
caiupus cohorts, Michael Freed, Is now on the forestry and recreation 
faculty .at Oregon State, and another, Malcolm Taylor, is a member of 
the New Hampshire state legislature. 

As a Yale law student, Gus Speth had begun in 1968 to help organize the 
Natural Resources Defense Council. Today he is a member of the Presi- 
dent's Council on Environmental Quality. Au Harvard in 1970, Kathy 
Fletcher was a member of a student environmental committee; now she Is 
a member of the President's Domestic Policy and Planning Staff. 

Wl-ien E-Day Leaders Terry Cornelius aftd his wife Laurie first left the 
University of Washington campus, they spent a couple of years roughing 
it in the wilds of Canada. Now they hr ve 40 agres of timber and farm- 
land in rural Clark County, Washington., where they are experimenting 
with alternative heating systems. To finance their '^love affair with 
the land,'' Terry sells insurance for State Farm Mutual. Their small 
son Tyler they are ''raising to be a true 'Citizen of the Galaxy'. *' 
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One of their fellow E-Dayj leaders , Gil Peterson, Is on the faculty of 
Huxley Environmental College at Westeiti Washington State, Another, 
Bob Pyle, is a regional' Nature Conservancv^ land steward in Portland, 
Oregon. # 

Bob Pyle may be the quintessential E«Day 'alumnus, "remaining active in 
the environmental field but in a rather more formal Wanner than whcin^I 
led a Llfe~Af ter-Death Resurrection Plant-In." Now a Yale Ph.D. In 
Insect conseivfittlon ecology, he has founded an international society 
for invertebrate habitat conservation, worked for the government of 
Papua New Guinea on a butterfly-protection plan, chaired, the Lepidop- 
tera specialist group of the Survival Service Commission, IntemationaJ; 
tJfilon for the Conservation of Nature, and now manages Nature Conservancy 
preserves in the six-state Pacific Northwest. 

A Cornell E-Day Teach-in coordinator, R, C, Hlnman, Is now an Oregon 
State agricultural' extension agent involved in "a wide spectrum of 
environmental Issues" in a two«-county area in northeastern Oregon. 
H*:, his wife, and their two 'children share "special personal' interests" 
in gardening, hiking, wood burning, solar heat, close friendships— "to 
strive toward a rewarding life style," D.C, Lacate was another Cornell 
E-Day activist.' Tojlay he is director of a new regional office of the 
Lands Directorate, Federal Department of Environment, Vancouver, British 
Columbia. His job: "to review, examine, and make recommendations on 
the environmental Impacts of proposed major federal projects in the 
region, like deep sea ports, airports, highways, pipelines," 

Tom Schrunk headed the "Clean Up Coralvllle Reservoir Day" at the 
University of Iowa in April 1970. Now he has his own Schrunk Restoration 
Studio, Inc., specializing in restoring ojld stained-glass windows in 
churches and installing storm glazing "to cut heat loss dramatically." 
He and his wife are on a personal energy conservation campaign, but 
business and studies "don't allow much time for other environmental- 
activism." For Dave Kent, Lehigh '70," likewise, "age, responsibilities, 
and the need to make a living have taken me further away from' activism 
th'it I would like to be." He's learning the publishing business with 
Slmon»and Schuster in Atlanta, Georgia, but he still believes "in very 
much the same thihgs I did in 1970." Dave is looking-for a manuscript 
like Silent Spring Or Future Shock t "all the whining and petition- 
signing will not ever be as effective as such books." One of his Lehigh 
classmates, Michael Golden, is an environmental investigative reporter 
on the Chattanooga, Tennessee, Times . 

In 1970 Robert E. 'Frangenberg represented the University of Nebraska 
Student Council on the Omaha E-^Day Committee. Today he is director 
of health for the Washoe Indian Tribe of Nevada and California. He 
continues to be "deeply Involvad and Interested in environn.ental issues," 
particularly where they relate to human health and behavior. 

At the University of Mlssourl-Coltfnbia, James W. Buesing was E-day 
finance chairman. He went on to do a novel master's thesis in interior 
design on "Principles of Home Energy Use and Conservation," He now heads 
a progi^-am of public education in housing design ethits In University of 
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Wisconsin-Extension, E-Day colleagues ot Buesing who continue to be 
"ethically irfluenced by environmental responsibility" include Jeff 
Middaugh, forest and land management specialist in Salt Lake City | ^ 
Tom Moran« air and water pollptlon engineer, Redding, California;* 
Ron Hopmeir, Arnold, Misscari, landscape architect; and Mary Lous 
Davies, earth science teacher in Garland, Texas, Professor Buesing 
says such alumni are "established and knowledgedbXe-*-not the counter- 
culture, mother-earth types that are usually long on enthusiasm but^ 
short on knowledge," . 

In 1969 the U,S, Navy sailed into northern Wiscons-in to, lay a grid of 
communication cables under 26 counties so it could bro/ftd.cast attack 
orders to nuclear subs submeTrged at stations around tHe world, The 
Navy had survi\^ed Pearl Harbor but it didn*t survive Lowell Klessig, 
As a University of Wisconsin environmental activist,' he organfzed" 
a statewide grassroots campa-'-n that effectlv^ely sank the admirals in 
Wisconsin at the time, Todr "^r, Lowell Klessig Is at Madison as head ■> 
of thii Environmental Resourw • .alt in UW«-Extension— and still keeping . 
an .eye on a determined Na7> yrom hip cabin outpost 'in northern 
Wisconsin, • *^ 

When UW campus officials proposed to make a parking lot out of a wet- 
land at the far west end of the campus in 19.69, another UW student 
environmental activist, Richard McCabe, and his cohorts pitched tents 
in the path of the dump trucks. Today the scenic marsh is still there, 
and Dick is publications editor for the Wlldli'fe Management Institute 
in Washington, D.C, — when he isn't birdwatching in Virginia, A third 
UW E-Day leader was Sheryl Stateler Smith, Her "household action";, 
guide to ecological life styles, distributed door-to»'door by "Girl 
Scouts, won a Capital Citizens award. Today she edits environmental 
reports for county, state, and federal agencies-^and is "a violent writer, 
,of letters of protest," She spends as much time as she can ^' In the 
boonies" around Madison, 

There .is really a striking pattern that seems to emerge from this look 
at a score of E-Day student activists responding after a decade. Almost 
without exception they are in social service or creative professions 
directly or indlreccly associated with environmental issues, and their 
persoffai life styles /reflect an ecological conscience. So there is 
.considerable continuity between their current situations and the actions 
they took in college nearly a decade ago. They form what Fendrich and 
Tarleau (1973) call "a distinctive generational unit,", / 

The campus E~Day leaders I tracked were the local "militia," The federal 
"regulars" were the dozen young people martlaled temporarily in Washing- 
ton, D.C, by E-Day Co-Chalrmen Congressman Paul McCloskey and Senator 
Gaylord Nelson. \^at has become of that cohort? 

As an experienced young "protester," Denis Hayes came to Washington from 
Stanford and Harvard to become E-Day national cqprdlnator, and he is 
still very much the dedicated environmental activist today, specializing 
in environment-energy issues. Basied at the WorldWatch Institute In the 
national capltol, Hayes masterminded Sun-Day and was chairman c/f the board 
of directors of the Solar Lobby. Now he heads a federal energy research 
center in Colorado, supervising a multl-mllllon dollar budget. 

.278 2S8 



Steve Cotton, E-Day press irelatlons chief, Is now witii the Ce;\ter for/ 
Law and Education in Cambridge, Massachusetts, AndretJ' Gariitig, north- 
east regional coordinat^or, is surgical house officer, KaiseK- Foundation 
Hospital, San Fra'txcisco, . Steve Haft, fund-ralser, with the/ America^ 
Civil Liberties Union in Nev YorlH^lty. Phil Michall, off:(.'ce manager, . 
still with Environmental Action in Washington, the spinof f/organlzatlon 
from" the original. E-Day 'crew, Linda Katz, an assistant cobrdlinat^r, a 
doctoral student in city and regional planning at the University of 
Pennsylvania, , ' ; , \ k^? \ 

In response to social problems, Ameii<;ans typically turn to retreat, 
revolt, or reform (Kelly 1975). The. national J-Day leaders, resppiiding 
are clearly In the rankis of reformers , A case in point is Jody Moody, 
1970 receptionist, 'In Tuscaloosa, Alabama,, today, she is "intensely 
active" In state and national idemo era tic politics, and "in environ*- 
mental concerns like strip-mining, the Tenh-Tom waterway, impacts of 
new Industry , 'air and water pollution, and "future planning," 

The prize for activism in what "fehe acknowledges are "establishment ways!" 
would probably have to go to Barbara Reid Alexander, midwest coordinator 
In 1970, now a wlfe-mother-envlronmental lawyer operating from. an 80- 
acre plot near Readfleld, Maine, "happily ensconced in a backi^ater, but 
with lots of activity "-r-envlronraental .quality chair for the Maine League 
of Women Voters, on the board of the ^btlonal Clean Air Coalition, m, 
Chairman of the Mt. Vernon Board of selectmen, "member of various and 
sundry other groups," ' . ■ 

If tliere Is any young national E-Day leader who doesn't now quite fit 
the "institutionalized" pattern it Is Sam Love, erstwhile southern 
coordinator. After a lengthy stay with Environmental Action, Sara is 
now half In retreat and half in revolt, touring the country presenting 
to coJLlege audiences a slide show called "Visions of Tomorrow," Sam's 
objective: "To Increase the levels of schizophrenia In America, because 
If people recognize that the way we live makes Increasingly less sense— 
if that tension Increases lnslde»''*then people will be motivated to seek 
out alternatives," Troubadore Sam thinks the environmental movement is 
now "too tame," "not outrageous enough." But even Sam has an agent— 
Lofdly and Dane, Inc., Boston, 

So Denis Hayes and his colleagues are continuing to lend life and. enthu- 
siasm to social action, albeit "through channels," even counting Sara 
Love. They have become neither grey-f lannel-sult types nor. rebels with- 
out a cause; they are in the American progressive tradition. 

If anything speaks to the durability of envlronmental^sm, it is the 
evidence in this reconnaissance that , ,f or many young people, Earth- 
Day was not a momentary fling but an introduction to life careers 
in environmental action. The presence of this maturing cohort in the 
crossroads and cosmopolitan centers of the country can increasingly 
lend an environmental tilt to public participation in resource manage- 
ment decision-making. ^ ^ 
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From birth onward, each humin being undergoes what sofstOlogists G^^^^ V 
a "socialization process" which links that person to groups and to , 
sociw whereby attitudes, lliablts, skills, and social standauds of 
Judgment are transmitted to people through their ^roup ^.tivolvements .\ 
and their interactions with | other human beings, In thi& prooess ' 
each of us acquires a persoijiallty, a unique consteUatiSot^ ot atti- 
tudes, and even a conception of ourselves,. Soclaliaatibn is a lif^T 
long process, and each person is'bot^ a 'product of it ^ind att agent 
engaged in socialising others whenever he or she internets (Hobertso^ 
1977). , We° cannot Sdy, of c<i>uirse, from the study: it hand whether- Eat^h • 
Day leaders "socialized" th^lr E^Day clientele, ^^ar vejee;'*»6ciaiized*: . ' 
by E~Day, ot some >0f both. In any case, envirpiMn^ntal 'education, appears • 
to have been at work. - 
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REACmNG URBAN YOUTH THROUGH ENVIRONMENTAL EDUCATION 

1 '^1 
Paul Sears 9 Linda Martorano, 

. ' And Louis A, lozzi^ 



In 1974, the Council on Envlrontnental Quality suhnltted a teport on die 
environmental status of urban areas. The report showed that the loiter 
Income urbatt dweller bears a much heavier burden of pollution and pooreip 
environmental quality than do those people^ residing In higher lnc6me v. 
areas (Miller 1975)\ No other group in our society has greater needo,^ 
for environmental awarianess than the residents of our cities » wherfe 
high densities of automobiles, Industry, and people intensify all levels 
of pollution* Working exclusively In this setting, the Rutgers Environ^^ 
mental Education Outreach Project (REEOP) seeks to promote envlronroentai 
awareness and knowledge among one of our greatest resou^:ces«*i«the youth 
residing In urban areas » 



REEOP has been operating for about five years in the public elemeafary 
schools of New Brunswick, an urban community of about 46,000 situated 
in central New Jersey, Starting with only a handful of volunteers, 
REEOP has expanded greatly since it began » During the past two years 
the group has Involved more than 1500 urban children in environmental 
education oactivitlest REEOP presently has over 65 active members with 
some 40 of these serving as volunteer teacliers* The project is co- 
sponsored by Rutgers Community Action (RC3A) and Rutgers Environmental 
Action (REA). 



Pr oject Goals 

The primary gcal of the project is to promote in children an awareness 
of their total environment. The scope includes the familiar .urban area, 
as well as environments generally inaccessible to many young people 
living iii the city» Through discussion an^ compare/contrast type of 
activities REEOP seeks to teach students about the interrelationships 
occurring both wi(^hin and between their own familiar surroundings and 
those less familiar to; them, ■ 

«. ^ 

In addition, to developing an environmental awareness, the project seeks 
to foster a lifetime concern for a student^s personal environment and 
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for envirbninental quality in general, R]^EQP<ta^feempts to foster the 
development of positive environmental values, hoping that experiences 
in these early years will lead to more respon^lhle and positive 
environmental decision-making, in the future* ,^ , 

' ' ■ .•' ^ ■' ' 

Using innovative teaching appi^oaches and a yide variety o^ activities, 
REEOP alms to provide New Brunswick childreiji with brief, motivating 
breaks from the daily cl/assrobra routine* REEOP seeks always to bolster V, 
and enhance both the learning of envirdnmehtal concepts And basic 1 | 
skills by integrating them in regular classwork when ahd where possiblev ' 

The major goals of REEOP then, are: \ p 



1, To promote childrenfs awareness of the total environment; j 

It To teach envir oilmen tjial interrelationships j 

3, To nurture lifetim'^ concern for the environment; 

A. To develop positive environmental values and decision-making; ' 

5. To 'break daily classroom monotony; 

6. To Integrate basic skills with environmental concepts; and 

y'l. To have children apply lilearned environ .intal concepts to their 
everyday 1 Ives . 

; ^ plementation » ' 

. . :e REEOP works within the structure and time frame of the New Bruns- 
•v/xck public elementary schools, specific time slots for environmental 
lessons, and, when appropriate, the classroom setting itself, are-, 
available for REEOP teachers. All volunteer teachers are encouraged 
and aided to develop their own lessons and teaching methods. This 
tends to provide REEOP and REEOP teachers with, a continuing source of 
fresh ideas and approaches. 

The range of lessons that the project offers to the students is as broad 
as thfe environmental spectrum itself. Classroom teachers request certain 
time slots and topics, and volunteers are matched with these according 
to availability and interest. $orae exemplary and much requested topics 
include plantlife, ^ndangere^d species, geology, climate an^Vweather, 
extinct animals, air pollutib»i, water pollution, energy, and urban 
environments. 

The approaches used in presenting these topics also span a wide range. 
The overall attempt is to reduce classroom monotony— getting the '^kids" 
away from their desks and out of the classroom, even leaving the school 
grounds completely, an activity frovmed upon in most urban school dis- 
tricts. The activities directed toward this goal range from informal 
classroom discussion to full-day field trips, using vans provided by 
the Rutgers Community Action organization. Another method frequently 



283 



^ .7 0 



employed to "change the pace" Is the intrpduction of livfe animals into 
the classroom. These might be hamstiers or parakeets for a pet-care 
lesson; chickens and piglets for a class on farm animals; sometimes 
we eveTa bring the project's mascqti a six-fopt boa constrictor named 
Alice, into the classroom,. Plants of various kinds are also used for 
both demonstration and experimentation, . 

REEOP is fortunate in being affiliated with Cook College's environmental 
and agricultural programs and having access *-.o its many diverse resources. 
Also, over the years the project has accumulated its own battery of 
resources, ranging from a small library to an incubator for chick eggs. 



Problems Encpuntered \ 

While REEOP has many ^strengths, its organization and setting have pre- 
sented apme problems. ^ One of the major difficulties that the project 
has encountered is 'best introduced with a statement made by Elwood L, 
Shafer in a paper presented at a 1975 symposium, "Children, Nature, arid 
the Urban Environment," dhafer stated that "children In cities can 
become adapted to almost anything— polluted air, treeless avenues, .star- 
less skies, aggressive behavior, and the rat race of overcompetltive 
societies" (p, E30). The challenge REEOP faces, then, is to try to 
engage urban students to examine their sutroundings objectively, an 
'^ important step in evaluating their environment and its problems. This 
is often difficult because few urban children have the opportunity to 
experience other environments and make compsirlsons . ., 

^REEOP attempts to counter this problem by exposing children to other 
environments through field trips, movies, nature walks, etc. In a 
Piagetlan sense, we attempt to establish a sense of disequilibrium In ^ 
order to promote growth, Although urban children have contact wit;h 
other types of environments through media such as television, they do 
not always get an accurate picture. For example, while presenting a 
plant lesson in aj third grade class, I once had a child argue and insist 
that plants could walk because she had seen It on T.V. , , 

Although an all-volunteer program does afford great diversity and 
Innovation, it also allows little time for training prospective teachers. 
The problems of tailoring a lesson to different age levels, recognizing 
varying attention spans and variations in cognitive development, and - 
dealing wi^.h bi-lingual or special education classes^ are all very foraid- 
able to even an experienced classroom teacher, much less the inter- 
mittent volunteer. The project attempts to r.ounter these problems by 
working with new volunteers in "pre«teaching" meetings; pairing "green'* 
volunteers with ''old hands'*; setting up observations of teaching tech- 
niques; and running lesson plan seminars. These effoifts by no means 
erase the problems, but the regular classroqtn teachers are always ready 
to lend a hand in bringing the program to tlieir students. 

One of the more difficult problems REEOP ejricountered was fhe "Back to 
Basics" movement. When the state of 'New Jersey implemented the 1978 




Minimum Basic SUills testing prpgram. New 9runawlck*s Scores emerged 
overall as the lowest among New Jersey's 612 public school districts* 
This revelation triggered an immediate panic in the school and the 
community as well. All "frills" were to be cut from the school 
curriculum/ REEOP had a long, hard fight to prove that it was more 
than a frill. Integration of the 3 "R*s" with environmental concepts 
becatme a major factor in this battle. It was shown that environmental 
lessons integrated with the basic skills do not take away but in fact 

.complement teaching for basic skills development. Teaching basic ^ 
skills through environmental educisit ion would develop and extend the 
basic skills concept. Many of the REEOP staff felt that a major 

' reason behind the low scores was a lack of these ao-cal^ied "frills" . 
and diversions? hence stagnation, boredom^ and apathy resulted in the 
classroom. 



Positive Feedback 

Working in REEOP has many rewarding moments and introduces both the 
volunteer and urban youth to new, undiscovered worlds. The volunteers . 
have the extraordinary experience of working with what in reality are 
Enthusiastic, bright, questioning young people. Most REEOP volunteers 
feel that their own horizons have been expanded at least as much as 
those of the children. It is as if secrets^ are .being uncovered and 
treasures are revealed--"Carrots grow in the dirt?!"; "Snakes ^an be 
friendly?.'"; "IriMih€ Arctic it can be dark all day?!"; Some very 
exciting moments are s^ared across boundaries of age, race, and back- 
ground. The same cbiloren taught in the classroom are often met on the 
playgrounds and in supermarkets. Volunteers often become models, heroes 
best friends;, big brothers and sisters. REEOP has the opportunity to 
open new. doors for «^ew Brunswick's school children, and the appreciation 
is n6v^r>oicett'in small ways. For a long time co-director, Rich Marx, 
was'knbwn 'as. Captain Ecology; Alice, the boa, became a legend in ill the 
scholia... One never forgets the feeling of standing in front of 30 happy 
children ^nd listening to a chorus of "Thank you, Mr. Sears." 



F uture Goals 

Although those of us in REEOP feel that many of bur goals are being met, 
we are^by no means content to remain only with our present programs. 
We want to involve the project with students at all age levels and add 
programs to include schools in other areas. We also want to meet the 
'needs of the general public by bringing environmental education to the 
entire community. New programs are presently being- planned and 
developed to Help achieve these goals. 

One outgrowth of the REEOP project is the development of a nature trail 
through Joyce Kilmer Woods, the Rutgers Ecological Preserve. This trail 
will provide a resource for ail sj:udents ' f rom New Brunswick and neigh- 
boring Piscataway, and the faculty and students of the University, 
Construction of the trail also offers the opportunity f6r REEOP classes 
to become involved. Bridge building, spreading wood chips, putting up 
interpretive. signs, and removing trash from the area are just a few of 
the activities planned, . j 
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A newly completed environmental coloring book designed, Illustrated, 
writ.ten, and printed by REEOP volunteers, is viewed as a technique 
which encourages children to take some environmental education home 
with them* ^ », - ' 

The other ways in which we hope the project will expand reflect a 
desire to work wit^j[^ the entire commuhlty'--«enviroranental film fairs, 
mini-courses dealing, with energy conservation in urban areas, family 
field trips to natural areas outside the community, and other kinds 
of fairs with themes relating to environmental concepts and issues. 

These short and long-term goals are all ultimately directed toward 
producing a complete environmental education program,.. Such a program 
will start with elementary school children^ follow them through 
secondarV^chooiing, and provide a continuing source of information 
to the tlrban dweller as an adult. Educating urban dwellers about 
their immediate and other environments that make up our world vail 
equip them with the Knowledge and tools necessary to successfully 
live in and improve their surroundings. 
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AN INTERNSHIP IN NON-FORMAL ENVIRONMENTAL EDUCATION 

1 * . • • 

. , Thea Telch 

^ 

0 

Internships are almost an essential part of environmental education 
training. The vatJety of organizations and agencies Involved In 
environmental education Is so great that few academic programs can 
offer Insight Into all its possibilities* The internship is the 
training ground where the student Is. supposed to incorporate all 
he has learned and apply it to the situation ^|it hand^ 

Of course, it is hete that the simple directive, "incorporate and 
apply," mentioned above, may break down, Agenples., educational and 
otherwise, and organizations involved with environmental education, 
are like other public and private institutions. Their goals and 
policies are subject to tradition, public pressure, and the vagarJ^es 
of politics. Thus, to develop an Internship that involves a student 
in anything but the most immediate and day-to-day levels of program 
planning and implementation takes coordination, communication, an-d ^ 
courage. 

The Leonard S. Mudge Environmental Education Program of the Carnegie 
Museum of Natural History developed such an internship that involved 
not one, but three, different ^agencies with i:hree different sets of 
policies, missions, parametersf, funding prpcedures, organizational 
set-ups, governing bodies. All were, however, concerned with non- 
%formal environmental education. 

■ ■ t ■ 

The three sponsoring agencies v&v^ the Carnegie Museum of Natural 
History, a, major collections, research, and educational instityation, 
almost entirely privately funded through endowment, grants, member- 
ships, and admissions; the Allegheny County Department of Pafks,' 
Recreation, and Conservation, an agency responsible for more than 
15,000 acres of natural and recreational land ringing tjie county, 
almost entirely publicly funded; the Beechwood Farms Nature Reserve, 
a new 90-acre nature center owned by > the" Western Pennsylvania Con- 
servancy and operated by the Audubon Spcie-y of Western Pennsylvania, 
both private organizations ,' funded through grants, gifts, and program 
admissions, now undergoing facilities expansion, 

Carnegie Museum of Natural History's concept of internships is that 
they should be designed as pre-professional training programs. There- 
fore, most of the museum- sponsored Internships are restricted to 
graduate students', most are lengthy; most include a stipend. 



En^^ironmental Education Coordinator, Carnegie Museum of Natural History, 
.4400 Forbes Avenue, Pittsburgh, PA 15213 
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The Internship In non-formal environmental education followed this 
pattern. It was aimed at graduate students^ lind organized into a 
year- long program. Funds for the stipend were secured from the 
Hunt Foundation in Pittsburgh and the. Lower Great Lalces Environ- • 
mental Internship Program in Cleveland, , . 

The major concern of the Intemahlp^s plannejrs '^was th&t many college-^ 
trained individuals obtaining positions in nt>nrfonnal . environmental 
education have little knowledge of how agency or organizational 
policies actually determine program paraniete^s. Although at the 
day-to-day implementation level programs often 'depend upon immediate 
funding conditions, there is another "sieve," broader in scope, through 
which program ideas must pass. These are the overall goals of the 
agency atfd organization, agendas which may not be, thoroughly under- 
stood by program implementation staff or thoroughly articulated by 
program administrators. For example, Carnegie Museum of Natural 
History's educational program must broaden understanding of its<. *■ 
research, collections; and exhibits activities and "serve as, the ' 
primary regional resource for Increasing knowledge about the natural 
environment and man's role in it," The Allegheny County Department of 
Parks, Recreation, and Conservation's education program must be con- 
cerned with the department'!; recreational agenda as well as the need 
to protect the sites under department control, Beechwood Farms Nature 
REserve, as a new nature center, involved in, building up its audience 
and its funding sourcds^must emphasize ..its site and program potential. 
It must also be concerned with the policies of its two sponsoring 
organizations. " , * 

. . . . 

However, all three of these agencies are involved with non-formal 
environmental education and might employ a newly graduated environ- 
mental educator. That person would then have to fit in; 

The first year's experience with this Internship program is complete 
and. a new intern will begin the program in September, 1979, The 
experience has enabled an individual to work with three agencies, 
each with a function it can best perform. Thus, the intern has. v 
gained insight into the workings of each system ^nd .is now better 
equipped to succeed wher&ver she obtains a position. 
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THE F0RMA7 ION OF THE SOUTHERN REGIONAL ENVIRONMENTAL 

. EDUCATION COUi^aL (SllEEC) S 

■k r 

Tarry L, WilE^jn'^ 

Ihtroductlon 

Throughout the 1970s, projects and programs In environmental ed^ucatlon 
have evolved from a variety of organised interests, Educatilonal agencies 
and institutions, resource management agencies, non^governraental organic- 
zations, as well as business and industry, have urged the development 
of formal and non^formal educational programs that would creat^^s in our 
citizenry a better understanding of our wor*^ and its functions • 

This cry for action has/^een felt by many state agencies which, to vary- 
in\? degrees, have respph&ibilities to offer guidance, direction^ and 
coordination to the lotal and regional governmental entities in their 
states. And since fcaylronmental education is aimed at reaching people 
through a combinationljof formal and non-formal efforts, state education 
agencies as well as state resource management agencies have been working 
toward effective statewide environmental education programs. The roles 
of these agencies in .the planning and implementation of statewide pro- 
grams and the specific tasks facing their respective environmental educa- 
tion personnel are sometimes unclear. The need fo^ sharing ideas ^nd 
resources with each other and with agencies in .other states is' con- 
tinually evident. 

On February 5-7, 1979, the Center for Environmental Education at Murray 
State University hosted the conference "Environmental Education: Plan- 
ning for the South," through the joint sponsorship of the American Forest 
Institute and the 'Tennessee Valley Authority, The meeting was held at 
Brandon Spring Group. Camp, Land Between the Lakes, in ^esit Ken'tucky and 
Tennessee, ' 

Tw6 Individuals frora each of the 13 southern states wer6 Invited, One 
individual was tlie Environmental Education Consultant /Coordinator/ 
Supervisor in the state department of education. That representative 
contacted and invited an environmental educator from a state resource 
management agency or commission. All 13 states were represented as .24 
environmental educators attended. 

The koals of the meeting were to: 

1, Determine the desirability and feasibility of u regional EE 
effort by state agency representatives, 

2. Determine common concerns of state EE development in the South, 
3i Exchange ideas ^and Identify EE resources in the South, 



Center for Environmental Education, Murray State Uriversity, Murray, 
KY 42071. 
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4. * Produce a "state of the art" repott on state EE development 
In the SouthV 



C onference Format , ^ ' . 

The format .f?i the two and one^-hnlf days of discussions was designed to 
prbduce a composite of objectives and strategies for implementing those , 
objectives. The objectives would be aimed toward the stated goals^oj ' 
the conference. - ■ ^ 

,. \ ■ • 

1» Status reports' of the st-ates ^ Each representative gave an informal 
o report of his or her agency's environmental education efforts, 

II, Regional environm ent al education efforts General ^remarks were made 
by Dr. Tavid Phillips of the V.S. Office of Education with reg&rd to 
some of the regional EE programs undertaken in recent years, Partic- 
ular attention was given to the Western Regional Environmfental 
Education Council (WREEC) , which involves 13 western ^states and has 
an ongoing membership similar in representation to those attending 
this conference. Dr. Phillips cited many of the successes as well 
as the problems associated with the continuing develbpraent of WREEC, 
Many of his comments encouraged the creation of such a council in 
the South. 

III. Discussion of the passible purposes of a Southern Regional Environ" ' 
mental Education council -As an aid In determining the need and 
desirability of a southern organization, a process was initiated 
similar to the one used at the National Leadership Conference on 
Environmental Education conducted in March, 1978, by the Alliance 
for Environmental Education. The steps of this process are designed 
to produce a maximum of group irtput in a minimum amount ^f time* 

Each participant was asked to list approximately five possi- 
ble purposes or objectives of a southern regional council. 
JEach person then shared with the group one of the objectives ^ 
he or she had listed. This was continued throughout the 
group until all objectives were recorded. 

The 31 objectives generated were then grouped into five 
broad categories. The categories were? Research , Plan" - 
nine , Program Develop nent > Communication , and Environmental 
E ducation Advocacy . 

The t>ai^tlcipants divided themselves into groups correspond- 
ing to the five categories. (Because of the size of their 
groups 'and- some overlapping' of objectives the ''Commuriicatlon** 
and "Advocacy^^ groups merged into one.) Each committee had 
the task of pubtlng the 6bjectlves in its- category in a 
priority^ order and then proceeding to discuss as many .of the 
objectives as time permitted. The discussions were patterned 
•to a) state the objective, b) Identify the target audience(s) 
of that objective t (c) identify the constraints to 
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Step 1 . 



Step 2 . 



Step 3 . 
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accomplishing the objective, and d) establish a time frame 
^f.OT completion of the objective or, as in some cases, indi- 
cate that an objective requites continual action, . 

h.- 

Step 4 , Each group, then jiresented the results of its discussions 
with the entire group of participants; 

Results - 

Th6 following is a functional listing of the purposes of a southern 
regional environmental education council, as generated by Steps 1 and 
2 of the discussion process, 

» s . , <4 

A. Research , 

1. Establish baseline information of EE activities in public schools, 
resource agencies, and colleges 

2. Conduce t state surveys on environmental education status. Including: 
a* Staff 

b^ Materials , 

c. Facilities 

d. Plans . * • 
^ e. Needs Assessments 

f. Decree Programs ^ 

3. Inventory, non-formal and formal EE resources 

^ 4. Focus recommendations on needs of specifid states, as they are 

requested 

5/ Provide evaluation instruments to provide data thnt "it (EE)" worlcs 

6, Evaluate environiitental education materials 

7. Identify opportunities, for environmental education that use ho new 
funds 

8, Determine "where kids are" in enviroimiental literacy 

9. Encourage more basic research ip environmental education 
Planning 

*" ' > 

1. ,pelp states develop /Implement etivlronmental- eiducatlon plans 

2. Enact non- formal as well as formal state plans * . , 

3. Assist In establishing environmental education councils on state 
levels . . 

A, Adopt/adapt process for project implementation avoiding i"^' '-::essary 
duplication through information exchange and planning 

5. I>e«velop process for involving the Implementerg In the planning 
procevSS • » 
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€• Program Development 

!• Inseryic/e training for ourselves should be developed 

2, Identify teacher competenciea and skills for undergraduate degrees 

3. Establish the most effective in-service roechanlsras aimed at both 
classroom teachers and administrators . 

4. Establish model pre-^service education programs 

5, Support pilot projects oh multi-state levels as positive examples' 

6, Develop a strong theory base 

7. Develop grants writing program 

D, Communication > 

1. Promote general cooperation among the states 

2^ Establish clearinghouse and communication ^ystejm among states 

3. Establish jpeaker /consulting bureau, 

4» Serve as consultants to each other. 

5, Exchange state contacts . , 

^ f ' '■ 

r 

£• Advocacy (Environmental Education); 

Provide advocacy, /^pressure," and establish jiriorities f orr EE 
development 

Influence funding policies t)f the Office of Environmental 
Education ' . » ^ 

Identify "selling"- techniques for environmental education, 
dii^ectlad toward administrators and others 

Support EE (non-formal and formal) at local, state, and national 
levels 

Be a linker between state and federal funding sources 



Conclusions » - 

i 

During Step 3 the committees discussed, as time permitted, seveifal of the 
objectives listed under each category. The large quantity of information 
generated by the committees was then presented to the entire group. 

After the committees had shared the results of their work (Step 4) , a 
discussion began directed toward the question of whether or not to offi- 
cially form a southern council. During the discussion, many participants 
pointed out' that the lar-ge amount of data that had been shared in just a 
few day^ .of i^ork came about because they had worked together In an unsel- 
fish and organized fashion. A motion to formally organize the Southern 
Regional Environmental Education Council (SI^EC) followed and passed. 



The agreement to organize led to several group disci|i8alonsr. ^ Mechanlenis 
were established that vould continue to sttengthen |:he lines of communi 
cation that had been opened at the conference. These avenues would 
increase the cohesiveness of this new regional effctt, while improving 
each statewide en^^ironmental •education program. Ambng theje were the 
continuation of an annual conference at which to assess the 'work of t;he 
organization. A newsletter would be estnblls'hed wl^ich, would provide ' 
feedback on the conference and ^erve as a communication tool within 
the organization, - 

These mechanisms would initially look for an appropriate procedure for 
adding to SREEC a membership component comprised of one representative 
of higher education from each'state. These efforts are to be coor-- 
dinated through the Center for Envirorunental Education at Murray State 
University. ... ^ 

The conference at Land Between the takes established a base from which 
these Individuals can continue to improve the environmental education 
programs of their respective agencies. In addition," the information 
generated there indicates tiiat the Southern Regional Environmental 
Education Council will become a viable, active organization, dedicated 
to openly sharing ideas for the betterment of the environmental educa- 
tion movement. ' 
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GlflDELINES FOR AUTHORS 

■ ■ _ ■ - • 

Manuseipipts ?t;p be~c6iTsta$£ed for pu^slication in Current Issues; 
The Y earbook of finvironmehtal EducatioA Envirbnitientai Studies f\tst 
be "accepted for presentation at the annual conference of the l^ational 
Association for Environmental Education! (NAEE) . Such aeceptanc?"?. is a 
function of ..the Program Conmittee for t^ie conference. .' 

The Yearbook" is divided into two, sect^lons,/^ Section 1, '*^Refereed 
Papers,'* is comprised of scholarly articles representing the findings 
of original research and thought. J>apers in Section I -Wtist be fully 
documented emd must show an awaren^sis of existing research. Papers 
will be accepted for publication* in this Section orily after review and^ 
recommendation by two Independent reviewers and. the editors. Section" 
II, "Notes 'imd Commentarieis , " li comprised of shorter p^apers which - 
offer information, observations , and program reviews d(^emed-of interest 
to the community of environmental educators broadly iriterpretied. 



Manusctipt Preparation 

1. Manuscript s } Manuscripts fojr Section I, "Refereed Papers," must 
rwt vexceed 50*00 words .i:n.. lejngth M r 

"Notes and Commei;itaries," must not exceed ISOO words in lengtfi. 
All manuscripts must be clearly fnarked indicating the specific 
section to which it is beirig submitted for conslderatioh. Five 
copies 6f all manuscripts mat be submitted, typed using a 
.standard typer-face, double'^-spaced, with standar<^ margins and 
approximately 250 words per^page. Single-spaced typed papers - 
will not be considered... \ 

2. Abstrac t; All papers submitted for Section I, "Refereed Papers," 
must include an abstract of approximately 50 words -which presents 
the salient points covered in- the tpaper. Abstracts will not b^ 
•printed fo * papers appearing in Section II , "Notes and Commen- 
taries." Abstracts should appear immediately following .the 
paper's .title and name of the author, and directly preceding the 
text (on the same page). ^ 

J^> _RMereiLces ; ,_M^^^ must be presented u sing the author-datfe 

reference system .within the body of the text (e.g.. Sacks and Davis 
.1979) ; with each paper followed by a Reference Section listing full 
references in alphabetical order according to the last nair.e of the 
author. 

4. Figures : A? 1 figures, drawings, and graphs must be sequentially 
numbered (Arabic) and must be cited in the text. Provide camera- 
ready copy in black ink (prefei^^ly India) , on heavy white paper 
" or blue-'lined coordinate paper, and on separate sheets. Place 
labels parallel to the axes, using initial capital and lower case 
letters. Plan your figures for the smallest possible printed size 
consistent with clarity. Care should be taken to make lettering 
large ejiough tp be readable after reduction to the 5x7 inch 
print format of Current issues ^ 
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■■ ■■ ' I ■ ■ . ■ 

5, Tables and Photographs s Tables must be sequentially numbered 
(Arabic) „ titled I i&nd cited :jLn the text . Photographs cannot 
be printed. 

^* Title and Authog (si) ; For the format of the first page and the 
listing of title and author,' isee examples contained in this 
volume. 

7, Addi tional Typi ng Instructions t Place the name of the senior 
author and the page number in the upper right comer of each 
page of the text. This will assist the editors should g^es 
of the paper become separated* Insert subheads at appropriate 
places in the text to mark main ideas. Keep subheads short. 
Proofread manuscripts- thoroughly before submitting them. Poorly 
mitten and poorly proofread papers will be returned to authors. 



Dea dl ine for Submission ^ 

Manuscripts must be received^ by the editors not later than 30 days 
prior to the annual conference. Send to: dr. Arthur B. Saqks, Insti- 
tut;^, for Environmental Studies, 70 Science Hall, University of 
'Wisconsin-*Madison, Madison, Wisconsin 53706. 

If you wish confitmation that your manuscript. has been received, 
please enclose a stamped, sel£»addr^.ssed post card. 
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